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ABSTRACT 

We examine the radio properties of the Brightest Cluster Galaxies (BCGs) in a large 
sample of X-ray selected galaxy clusters comprising the Brightest Gluster Sample 
(BGS), the extended BCS (eBGS) and ROSAT-ESO Flux Limited X-ray (REFLEX) 
cluster catalogues. We have multi-frequency radio observations of the BCG using a 
variety of data from the Australia Telescope Gompact Array (ATGA), Jansky Very 
Large Array (VLA) and Very Long Baseline Array (VLBA) telescopes. The radio 
spectral energy distributions (SEDs) of these objects are decomposed into a component 
attributed to on-going accretion by the active galactic nuclei (AGN) that we refer to as 
‘the core’, and a more diffuse, ageing component we refer to as the ‘non-core’. These 
BGGs are matched to previous studies to determine whether they exhibit emission 
lines (principally H-a), indicative of the presence of a strong cooling cluster core. 
We consider how the radio properties of the BGGs vary with cluster environmental 
factors. Line emitting BCGs are shown to generally host more powerful radio sources, 
exhibiting the presence of a strong, distinguishable core component in about 60% of 
cases. This core component more strongly correlates with the BCG’s [OIIIJ5007A line 
emission. For BGGs in line-emitting clusters, the X-ray cavity power correlates with 
both the extended and core radio emission, suggestive of steady fueling of the AGN 
over bubble-rise timescales in these clusters. 

Key words: radio continuum: galaxies - clusters: general 


Brightest Cluster Galaxies occupy an important parame¬ 
ter space within the study of galaxy formation and evo¬ 
lution. Residing spatially and dynamically at the centres 
of galaxy clusters, they are the most massive galaxies ob¬ 
served and their growth and evolution is intrinsically linked 
to th at of the host cluster (e.g. I Tremaine ll99CI : lLin fc Mohr I 
There is general consensus that a strong evolu¬ 
tionary connection exists between galaxies and the super- 


1 INTRODUCTION 



influence of BCG-hosted active galactic nuclei (AGN) on 
their surroundings (“AGN feedback”) persists long after the 
BGGs’ formation and (major) growth. Understanding the 
nuclear activity of these galaxies in relation to the wider 
cluster environment is therefore important. This has im¬ 
portant ramifications not only within cluster dynamics and 
BGG evolution but for comprehending AGN feedback pro¬ 
cesses globally. 


* E-mail: m4hogan@uwaterloo.ca (MTH) 


The radiative cooling time at clus ter centres is often 
much less than the Hubble time (e.g. IPeres et al. 1 Il998l : 
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IVoigt &: Fabian ]|2004ll . This gives an expected cooling rate 
of 10 ^- 10 ^ M 0 yr“^, giving an expected sink of cold ma¬ 
terial on the order of a few Mq. However, only 

~ 1 - 10 % of thi s amount is o bserved - the classical ‘cooling- 
flow problem’ dFabian Ill994l l. Star formation is seen in cool¬ 
ing clusters although typically only at the level required 
to account for a few perc ent of gas cooling JO’Dea et al. I 
I 2 OO 8 I : [Rafferty et al. 1l200i) . Similarly, much less cold molec- 
ular g as is observed than if coo ling dominated (e.g. lEdee I 
I 2 OOII : ISalome fc Combes I I 2 OO 3 I I. Additionally there is a 
deficit of gas seen at intermediate cooling te mperatures (e.g. 
IPeterson ef al. II2003I : ISanders et al. I [201 il l and the central 
gas temperature fails to cool below ^30-40% of t he ambient 
temperature at greater radii dMittal et al. |[200^ . The AGN 
action of the BCG is b elieved to counteract the expected 
cooling (for r eviews see: iMcNamara fc Nulsen |[2007l . I 2 OI 2 I : 
iFabian Il2012h . This AGN feedback is also used to explain 
the high mass trunctation of the galaxy luminosity function 
(e.g. I^wer et al~ll2006l : ICroton et al. Ili^OOd : iBenson et al. I 
l2003h . 

BCG-hosted AGN typically accrete inefficiently, hence 
their mode of feedback is via ‘maintenance-mode’ (also 
called ‘low-excitation’, ‘radio-mod e’) rather than ‘quasar- 
mode’ (also ‘high-excitation’) (e.g. iHeckman fc Best l[2014l . 
and references therein). Mechanical heating is the favoured 
method by which energy is coupled from the AGN to the 
intra-cluster medium (ICM). Evidence for this AGN feed¬ 
back is most readily observable through the inflation of 
cavities by relativistic jets, in th e X-ray emitting plasma 
of many massive clusters fe.g. iM cNamara et al.\ I 2 OOOI : 


iFabian et al. l200^ : lHlavacek-Larrondo et al. 112012a ). These 
cavities, which are often co-spatial with extended radio emis¬ 
sion, subsequently rise buoyantly increasing cluster entropy 
and re-distributing energy. Detail ed studies of local sys tems 
have shown that weak shoc ks (e.g. RandaJlef_^ ][m3) and 
density sound-waves (e.g. IFabian et al. I l2005l ) contribute 
towards energising the IGM, though they cannot p rovide 
enough energy in all systems jFuiita fc Suzuki I l2007l ). Ob¬ 
servations of large-scale, low surface brightness structures 
such as radio mini-haloes around som e BCGs suggest that 
cosm ic rays may also play a role (IPfrommer fc Enfilin I 

I 2 OO 3 I) . 

AGN energy from BGGs is sufficient t o counteract run¬ 
away cooling in cluster cores globally (e.g. iDunn fc Fabian 1 
I 2 OO 8 I ). However, this is not always the case for individual 
sources and the details of the AGN activity cycle and fu¬ 
elling are uncertain. Often, direct observations of mechani¬ 
cal effects are observationally infeasible thus requiring proxy 
measures of AGN power. 

Radio power correlates with mechanical power for sta¬ 
tistic al samples, albeit with large sc atter (|Birzaj__el_aLj 
l2008h . However, both the ratio ‘k’ fe.g. IWillott et oTI 19991 ) 
of non-radiating particles to synchrotron-emitting electrons 
and the magnetic field are typically poorly constrained, 
which leads to large uncertainties in conversions between 
radio emission and mechanical power for individual sources. 

An issue that often complicates the study of BCGs 
(and indeed all galaxies) using radio observations is that 
the observed emission can be separated significantly in 
both time and space from the event that created it (e.g. 
iHarwood et al. II 2 OI 3 I . for a discussion of spectral ageing). 
Single-band, often low spatial resolution observations are 


frequently the only radio information available for a BCG. 
While these galaxies are then known to be radio loud, there 
is large uncertainty both in the physical scale and age of 
this emission, making multi-wavelength comparisons diffi¬ 
cult. Observations at a range of spectral frequencies and 
spatial resolutions are required to overcome this issue. In 
this paper we use a wide range of data to decompose the ra¬ 
dio emission of nearly 300 BCGs into an active component - 
attributable to current accretion, and an inactive component 
- attributable to historical accretion. We use these decompo¬ 
sitions to link the central AGN activity to the larger cluster 
environment. 


Galaxy clusters can be broadly split into two types. The 
first, known as ‘cool cores’ (CCs), have short central cool- 
ing times (teooi) and strongly peaked X-ray profiles (e.g. 
iMillion fc Allen1l2009l ). The second type are more dynami¬ 
cally disturbed, exhibit flatter X-ray profiles and are com¬ 
monly known as ‘non-cool cores’ (NCCs). Directly measur¬ 
ing tcooi, or equivalently entropy, of a cluster is observation- 
ally difficult and strong ly affected by resolution effects (e.g. 
IPanagQuIia et al. II 2 OI 4 I ). The presence of line-emitting (pre¬ 
dominantly Hq-|-[NII]) filamentary nebulae around BCGs is 
known to be strongly indicative of the dynamical state of the 
cluster. Such lines indicate the presence of multi-phase gas, 
and are almost always present only when the central entropy 
drops below 30 keV cm^, equivalent to a tcooi <5xl0^yr 
lCowie_ef_aZjJ[l98^ Heckmane|_^ 1 19891:1 iGavagnolo et al7\ 


I 2 OO 8 I : iRaffertv et al. II 2 OO 8 I : ISanderson et al. II 2009 I ). These 

filamentary structures are photoionised by neither the AGN 
itself nor star formation. Instead they appear to be pho¬ 
toionised by eith er cosmic rays or ho t X-ray plasma pene¬ 
trating cold gas (iFerland et al. I [20091 ). Alternatively it has 
been suggested that they may be excited by the reconnec¬ 
tion of magnetic field lines tr ailing in the wakes of rising 
cavities (IChurazov et al. lEH). The presence of these lines 
can therefore be used as a proxy, with line-emitting (LE) 
clusters corresponding to strongly cooling cores and non-line 
emitters (NLEs) to either weak - or non-cooling core clusters 
(see also ICrawford et al. Ill999l ). 


Overall, this paper looks at the general radio proper¬ 
ties of the BCG population as a whole. It uses a large data 
volume to decompose the radio emission and better under¬ 
stand the radio-loudness of BCGs in relation to the wider 
environment. 


The paper is arranged as follows. In Section 2 we present 
the sample. Section 3 presents the observations and data. We 
discuss the radio-SED decomposition in Section 4. Section 
5 considers the monochromatic (L-band, ~1.4 GHz) radio 
properties of the sample. Section 6 considers decomposed 
radio properties. Sections 7 and 8 contain the discussion and 
conclusions respectively. Gomments on individual source de¬ 
compositions can be found in Appendix A. Data products 
for data presented for the first time in the current paper are 
tabulated beyond this and are available in the online version. 
Unless otherwise stated, we refer to a BCG by use of its host 
cluster name. We have used a standard AGDM cosmology 
with the following cosmological parameters unless otherwise 
stated: Qm ~ 0.3, Da = 0.7, Ho = 70 km s“^ Mpc“^. 
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2 THE SAMPLE 


2.1 Parent Cluster Sample 

Our parent sample is drawn from th ree ROSAT X-ray se - 
lected cluster catalogues - the BCS (lEbeling et al. Ill998ll. 
eBCS dEbeling et al. 120001 1 and REFLEX ( Bohringer et al. 1 
l2004 i samples, which contain 206, 107 and 447 clusters re¬ 
spectively. Since publication some catalogue entries have 
been re-classified, and there are also a small number of 
cross-catalogue duplicates. We therefore remove a minor¬ 
ity of sources, leaving us with a sample of 199, 104 and 
417 sources in the BCS, eBCS and REFFLEX samples re¬ 
spectively. Our total X-ray selected parent sample therefore 
consists of 720 clusters. 

The BCG for each of these clus ters has been optically 
identified and observed spectrally dCrawford et al. \ 1 19991 . 
Edge et al. in prep.). The sample was split into those which 
exhibit optical emission lines (line-emitters, hereforth LEs) 
and those which do not (non line-emitters, hereforth NLEs) 
(see also Table [T]). As mentioned in the introduction, the 
presence of these lines is strongly indicative of the cluster 
containing a strong cool-core. It must be noted that their 
absence is not sufficient to rule out the presence of a weaker 
cooling core (5xl0®yr < tcooi < tHubbu) but does point to¬ 
wards these clusters being less dynamically settled. 

An additional point to bear in mind is that not all clus¬ 
ters contain a single top-ranked BCG, and may instead have 
two or more similarly sized top-ranked galaxies. In our Main 
Sample (see Section r2.21 roughly 5% of our clusters are iden¬ 
tified as having multiple BGGs (see Appendices). This is less 
than the equival e nt ~1 5% of the sample of 215 clusters in 
iGrawford et al. I (Il999l i that are claimed to have multiple 
BGGs. We could therefore be missing a co-dominant galaxy 
in some cases, though we note that all clusters were visually 
inspected in both optical and radio maps and no instances 
were found of clear unattributeds BCGs. Quantifying the 
effect of unidentified secondary BGGs is difhcult. Of the 5% 
of our sample with multiple BCGs, only one double-BCG 
system is hosted by a GC-cluster (A2627) - both BGGs in 
this cluster are found to be radio-loud. Only around 30% of 
the multiple-BCGs in NCG clusters host radio-loud AGN, 
which is less than the approximately 50% of all NGC clus¬ 
ters in our sample that host radio-loud BCGs (see Section 
EUl. Whilst clearly circumstantial, and affected by small 
number statistics, this actually points towards the differ¬ 
ences in the radio-loud fraction between CGs and NGCs 
being higher in systems with multiple BGGs, which would 
strengthen the results within this paper. The fraction of clus¬ 
ters with multiple BCGs is expected to increase with redshift 
fe.g iBrough et 0/711200211 . so should be less of an effect for 
our sample, which is at low redshift. Overall, we do not be¬ 
lieve we are overlty affected by any potential small fraction 
of unidentified co-dominant BCGs, although we do caution 
that this caveat should be considered when interpreting the 
results. 

The BGS/eBGS sky coverage ove rlaps fully the N RAO 
VLA Sky Survey (NVSS) radio survey llGondon ef al. IfToOSl ') 
(DEC > -40°, complete to ~2.5 mjy at 1.4 GHz). Of the 
417 REFLEX clusters in our sample, 297 fall within the 
NVSS region and 156 within the southern sky region covered 
by the Sydney Un iversity Molonglo Sky Survey (SUMSS: 
iMauch et al. I ^03l l (DEG < -30°, complete to ~6 mJy for 


Table 1. BCGs within the (e)BCS and REFLEX galaxy cluster 
samples (after removal of ‘contaminant sources’). The samples are 
broken down both by radio detection in NVSS and/or SUMSS and 
also the presence of extended optical emission lines around the, 
which are indicative of the presence of a strong cool core. 



Lines 

No Lines 

BCS 

Detected 

55 

67 

Non-detected 

8 

69 

eBCS 

Detected 

19 

44 

Non-detected 

6 

35 

REFLEX - Total 

Detected 

91 

161 

Non-detected 

17 

148 

REFLEX - NVSS 

Detected 

67 

119 

Non-detected 

10 

101 

REFLEX - SUMSS 

Detected 

36 

58 

Non-detected 

7 

55 


DEG<-50° and ~10 mJy for DEC<-30° at 0.843 GHz). 
These sub-samples are hereon referred to as the REFLEX- 
NVSS and REFLEX-SUMSS samples. 

Thirty-six REFLEX sources fall in the overlap between 
SUMSS and NVSS. These sources are left in both the 
REFLEX-NVSS and REFLEX-SUMSS samples when these 
samples are treated independently. Gombining the BGS and 
eBCS catalogues provides a 303 source subsample that we 
henceforth refer to as the (e)BCS. The comparable number 
of clusters in (e)BCS and REFLEX-NVSS allows for self- 
consistency checks of any found results since the samples 
were independently compiled. 


2.2 Main Sample 

We have targeted follow-up observations of 246 of these 
sources at either C- or X- (~5 or 8 GHz) band (or both) 
using the ATGA or VLA (see Appendices 0 and [Q . These 
sources constitute the ‘Main Sample’ of this paper. They 
comprise 106 -I- 64 BGGs (detections -I- non-detections re¬ 
spectively) in the BGS, 13 -I- 2 in the eBCS, 39 -I- 7 in 
REFLEX and 9-1-6 additional sources that since publica¬ 
tion of the catalogues have been found to fulfil the detection 
criteria but were not initially classified as clusters. These ex¬ 
tra sources are - Non-detections: A7, A2552, Zwl5, Zw5029 
and Z7833. Detections: All, A291, A1664, A2228, and 4C- 
05.84). This constitutes follow-up completenesses of 85.4%, 
14.4% and 11.0% for the BCS, eBCS and REFLEX cata¬ 
logues respectively. 

Whilst only a minority of eBCS clusters are included 
in the Main Sample, these were randomly selected from the 
eBCS prior to its publication and should constitute a fair ad¬ 
dition to the Main Sample. The minority of clusters followed 
up from within the REFLEX sample were selected to be the 
radio-brightest (L-band) line-emitting BCGs. The high com¬ 
pleteness for BCS provides us with a radio-observed. X-ray 
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selected cluster sub-sample that is un-biased by any radio 
priors on the BCGs, which can be tested. 


2.2.1 Main Sample+ 

The Main Sample is supplemented using literature values 
to build SEDs for all BCGs in the Parent Sample that are 
radio-matched to at least one NVSS or SUMSS source and 
have L-band fluxes >15 mjy. We note that the 843 MHz 
observing frequency of SUMSS is technically below the tra¬ 
ditional L-band range of 1-2 GHz, however we refer to both 
SUMSS and NVSS as ‘L-band’ for succinctness. Whilst with¬ 
out targeted follow-up, the spectral decompositions of these 
sources (see Section 2] and Appendix contain a higher 
fraction of upper limits, the addition of these sources does 
ensure that we are drawing conclusions on the radio be¬ 
haviour of BCGs from a complete flux-limited sample and 
immunises us against missing extreme (fainter or brighter) 
objects that may oppose any trends found from the targeted 
campaign. We refer to this flux-limited sample as the Main 
Sampled- (hereforth MS-I-). 


Table 2. Breakdown of the ATCA and VLA observations used in 
this paper that are not previously published elsewhere (All: P.I. 
Edge). Note that several BCGs are repeated, so these numbers do 
not correspond to the total number of clusters. See Appendices 
for full list of sources. This data was used when compiling our 
SEDs and is presented here for the first time. 


Proposal ID 

Year 

Array 

Frequency BCGs Observed 
(GHz) 

C1958 

2011 

ATCA-6A 

5.500 

14 

C1958 

2011 

ATCA-6A 

9.000 

14 

C1958 

2008 

ATCA-6A 

4.800 

31 

C1958 

2008 

ATCA-6A 

8.640 

31 

AE125 

1999 

VLA-C 

8.435 

4 

AE125 

1999 

VLA-C 

4.835 

80 

AE125 

1999 

VLA-C 

1.465 

3 

AE117 

1998 

VLA-A 

1.385 

12 

AE117 

1998 

VLA-A 

8.435 

32 

AEllO 

1997 

VLA-C 

4.835 

86 

AE107 

1996 

VLA-C 

4.835 

28 

AE099 

1994 

VLA-C 

4.835 

24 


3 OBSERVATIONS 

This work has utilised data from a variety of observing cam¬ 
paigns, supplemented by literature measurements. 

Both pre and post-CABB (Compact Array Broadband 
Backend; IWilson et al. I l201lh data from the ATCA were 
analysed, as was VLA data from five observing campaigns 
(see Table All of these observations followed a stan¬ 
dard ‘snapshot’ schedule, with multiple visits to each target 
source separated by several hours to ensure good hour-angle 
(HA) coverage. Primary flux calibrators were observed at the 
beginning and end of each run. Each visit to a science tar¬ 
get was sandwiched between short observations of a nearby 
standard source for phase calibration. Exact calibrators for 
each source can be found in the online archives. 

ATCA and VLA data were reduced and fluxes mea¬ 
sured for the detected sources using the Multichannel Im- 
age Reconstructio n Image Analysis and Display (MIRIAD: 
ISault et al. 11 199^ and the A stronomical Image Processing 
System (AIPS:^ reisen |[2003l) packages respectively, follow¬ 
ing the standard reduction procedures. 

Eor the ATCA data, the standard flux calibrator 1934- 
638 was used in all instances for both absolute gain and 
bandpass calibration. Eor the VLA observations, three of 
the VLA standard flux calibrators (namely 3C286, 3C48 and 
3C147) were used, with the actual source used for each ob¬ 
serving block dependent on observability. Eor VLA datasets 
with more than one frequency channel per spectral window, 
these sources could also be used for bandpass calibration in 
most cases. However, in a couple of instances the primary 
calibrator appeared slightly resolved (specifically 3C147 for 
AE117 and AE125 at X-band) and so an alternate, unre¬ 
solved bandpass calibrator was chosen from amongst the 
phase calibrators for that particular run. 

Literature searches were performed, and SEDs pop¬ 
ulated, for all sources in the Main Sample and its ex¬ 
tension. Data were taken from the major radio cata¬ 
logues (e.g. Australia Telescope 20 GHz Survey (AT20G), 


iMurohv et al. 1 120101 : NVSS and Eaint Ima ges of the Ra¬ 
dio Sky at Twenty-cm^ FIRST) at 1.4 GHz. l^ndon et al. 


19981: IWhite et al. l llOOA SUMSS at 843 MHz. iMauch et ~. 


20031: Molonglo R eference Catalogue (MRC) at 408 MHz, 


Large et al. 1 19^ ; Texas Survey of R adio Sources (TEXAS) 
at 365 MHz. IPouglas et al. I Il996l : Westerbork Northern 
Sky Survey (WENSS) and Westerbork In the Southern 
Hemisphere (WISH) a t 325 MHz, iRengelink et al.'] Il997l : 
iDe Breuck et 'Z1I2002I: TIER GMRT Sky Survey (TGSS) 
at 150 MH z; VLA Low-Frequ ency Sky Survey (VLSS) 
at 74 MHz, ICohen et al. I l2007l) . Additional fluxes found 
by searches around the radio-peak coordinates in the 
NASA/IPAC Extragalactic Database (NED), High Energy 
Astrophysics Science Archive Research Center (HEASARC) 
database and/or the National Radio Astronomy Archive 
(NRAO) were individually scrutinised to ensure matches. 


3.0.2 A Note on Flux Scales 

Our ATCA data were calibrated to the lRevnolds I (Il994l ) flux 
scale for the standard flux calibrator 1934-638, as calculated 
in the MIRIAD version 20110127 task ‘mfboot’. VLA data 
were scaled to the standard AIPS version 31DEC11 Perley- 
Butle r scale using the task ‘setjy’ (see iPerlev fc Butlerl 
I 2 OI 3 I) . Both of these scales are very similar to, but have 
small improvements over the older Baars scale (iBaars et al. I 
I 1977 I) . The wide range of literature values use a range of sim¬ 
ilar flux standards. This represents an added uncertainty to 
our SEDs. For data pre-dating the Baars scale (very small 
number of instances), we have used later determinations re¬ 
scaled to the Baars scale. The uncertainties introduced by 
this range of flux scales should be considered, however they 
are much less than those associated with intrinsic source 
variability and the absolute flux uncertainties, hence should 
be negligible. 
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4 SED DECOMPOSITION 
4.1 Core versus ‘Non-core’ 


The total radio SED of each BCG can be decomposed into 
two major cornnonents - an active, typically flat-spectrum 
(spectral indeed a<0.5) component attributed to current 
activity within the AGN and a typically steeper spectrum 
component (a>0.5) that comprises all other emission. 

The steeper component is most likely to be due to lobe 
emission and so traces past activity of the central engine. 
Alternatively it could be due to other acceleration processes 
towards the centre of the galaxy cluster in which the BGG 
resides, suc h as sloshing giving r ise to a mini-halo or phoenix 
relics (e.g. van Weeren et al. ] I 2 OIII : IZuHone et al. ] I 2 OI 3 I: 
IWalker et al I |2014 and references therein). The specific 


morphological and energetic nature of this component is of¬ 
ten difficult to determine and a large variety of nomenclature 
for th e various source-types has arisen (see lKempner et al. I 
|2004 for a detailed review). The steep spectrum means that 
this component becomes less prominent towards higher fre¬ 
quencies and is often faint at L-Band (~1.4 GHz) and above, 
rendering it difficult to detect if an active core component 
is present. Gonversely, current AGN activity manifesting it¬ 
self as a flat-spectrum core component can be swamped at 
lower frequencies. High resolution observations are required 
at low frequency to properly characterise these components. 
However, in this work we wish to address the difference in ra¬ 
dio emission between ongoing core activity and older, steep- 
spectrum emission. We use ‘non-core’ as an umbrella term 
to refer to the steeper spectrum component not associated 
with ongoing core activity, regardless of physical origin and 
spatial resolution. 

The core component may show a synchrotron self¬ 
absorption turnover at ~few GHz but tends to remain flat 
(or, less commonly, rising) out to several tens of GHz. Simi¬ 
larly the ‘non-core’ component may show a turnover, albeit 
at much lower (< a few hundred MHz) frequencies. This is 
more likely to be attributable to free-free absorption. Addi¬ 
tionally, this component may exhibit a steepening index at 
higher frequencies due to synchrotron ageing of the under¬ 
lying electron population. 


few 100 kpc s in d i ameter and centred on the BGG (e.g. 
Burns et al. I 1 19921 : lOwen et al. I 120001 : iGiacintucci et cdA 
2014bl l. The electron diffusion lifetime is so long as to ex¬ 
clude acceleration by the central AGN. The emitting parti¬ 
cles must therefore be accelerated in-situ and appear to be 
related to the cooling flow. It is however possible (and indeed 
likely) that the seed population originates in the AGN. 

Gonfusingly, it appears that BGGs often contain a 
smaller (< few 10s kpc), amorp hous halo or ‘confined cluster 
core’ (e.g. I Venturi et al. Il2004h that appears to be related 
directly to confined, ageing AGN ejecta. This is also occa¬ 
sionally referred to as a mini-halo. As the exact nature of 
the non-core emission is not paramount for our purposes, we 
may include in our non-core measures emission that could 
reasonably be called ‘mini-halo’ in the literature, if it con¬ 
tributes a portion of the flux in low-resolution observations 
that provide such a measurement as the ‘BCG flux’. 


4.2 SED Fits 

The majority of sources were unresolved at the resolution 
limit of our observations (typically around 4” at C-band, 
equivalent to ~8 kpc at our median redshift). Where core 
and non-core components were morphologically distinct, in¬ 
dividual SEDs were produced and fitted directly for each 
component. 

Sources that remain unresolved on few arcsecond scales 
could consist of an active core only or small scale yet ageing 
non-core emission. When Very Long Baseline Interferom¬ 
etry (VLBI) observations were available, the ratio of milli- 
arcsecond to arcsecond scale flux could be used to determine 
if any flux was resolved out on intermediate scales, and what 
fraction of the flux was truly associated with the core. For 
sources that are unresolved on few-arcsecond scales but for 
which VLBI observations are not available, variability and 
spectral shape were used to perform a breakdown of the 
SEDs on a case-by-case basis (see below). Where a strong 
case could not be made for unresolved sources being either 
core or non-core dominated, conservative assumptions were 
employed. 


4.1.1 A Note on Non-AGN Related Cluster Radio 
Emission 

When present, both cluster sc ale radio halos and periph eral 
relics (a.k.a. ‘radio gischt’; e.g. IGiacintucci et al. ll^llal ') are 
excluded from our non-core component, as these are both 
unrelated to the c urrent AGN activity of the BCG (e.g. 
iFeretti et al. ?) There are however a number of other 

radio structures seen in cluster cores such as mini-haloes 
and phoenix relics whose relations hip to the BCG and the 
cooling core is more un c ertain (e.g. iGitti. Brunetti fc Setti I 
I 2 OO 2 I: iGitti' et al. ~l l200(il . [2007al L There is debate in the lit¬ 
erature as to the true nature of so-called ‘mini-halos’ and 
these present a somewhat contentious middle-ground be¬ 
tween cluster related and AGN-related radio-emission. True 
mini-halos tend to be reasonably spherically symmetric, 
steep spectrum, low surface brightness sources that are a 

^ Where Flux ot v~°‘ 


4 . 2.1 Main Sample 

Four simple models were considered for each source SED - 
a single power law of the form: 

S = Ao!z-“ (1) 

a split power law of the form: 

S = Aoiy-‘’‘^ + (2) 

a ‘dropline’ model, which allows for a high frequency rollover 
to simulate synchrotron ageing: 

^0 

S = Aoiz-“(l-Aie"-) (3) 

or a Gigahertz Peaked Source (GPS)-like model that 
allows for a spectral pe ak to simulate self-absorption 
dOrienti fc Dallacasa l[2014l ~) 

Log{S) = Ao -I- Log(v){Ai -\- A2Log{u)) (4) 

where S denotes measured flux and ‘A’s are constants to be 
determined. 
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These fits are not intended as physical models. Indeed it 
is clear that for the dropline model, extrapolation outside of 
the region being considered would lead to negative predicted 
flux. Instead they are merely phenomenological fits to the 
known data that provide a decomposition of the two radio 
components - core and non-core. 

The single power law provides the simplest possible fit, 
and often had to be employed for poorly sampled SEDs. 
The index of this power law was considered, with a flat 
or inverted slope leading to the detection being attributed 
to a core component, or a steep slope meaning the detec¬ 
tion was classed as a non-core. The nominal cut-off between 
these distinctions was taken as a = 0.5. However, anything 
flatter than a = 0.8 or steeper than a = 0.2 was further 
scrutinised. Maps were visually searched for physical exten¬ 
sion at each observed frequency. Variability was considered 
to indicate the presence of a powerful core, with the pro¬ 
viso that this component is more likely to vary on shorter 
timescales. In situations where there was strong evidence 
for one component dominating the observed flux and hence 
spectral shape, then the value of this component was taken 
as a measurement of that component. A limit was placed on 
the other component by extrapolating with a representative 
steep {anon-core = 1.0, See section lT^ index from the lowest 
observed frequency or with representative fiat {ocore = 0.2, 
see section index from the highest observed frequency 
for non-core and core limits respectively. 

Where a clear spectral break could be seen (e.g. see 
Panel b, Figure[T]), a split power law was employed to fit the 
two components. Highly variable sources could display an 
apparently split spectrum if observations taken at different 
frequencies were substantially separated in time. Timescales 
and any variations between observations at different frequen¬ 
cies were used to help distinguish between consistent and 
apparent spectral breaks. 

SEDs that exhibited the high frequency rollover typical 
of an ageing electron population were fit with a dropline 
model. When only this component was apparent in an SED, 
the value derived was attributed to the non-core component 
and a limit placed on the core (e.g. Panel c. Figure [TJ. 

Somewhat unexpectedly, a minority of sources exhibited 
a strongly inverted, peaked spectrum. These spectral com¬ 
ponents were fitted using the GPS-like model. This spectral 
shape is typical of a GPS source, commonly interpreted to 
be either a young or recently re-trig gered AGN a nd as such 
is indicative of a strong, active core Jo’Dea Ill998l l. However 
in a couple of cases a steep-spectrum, low frequency ‘tail’ 
of emission can also be seen in the SED, allowing the non¬ 
core component to also be measured (e.g. Panel a. Figure 
[TJ. Where only a GPS-like component was apparent in an 
SED, a value was taken for the core and a limit derived for 
the non-core component (e.g. Panel d. Figure [TJ. 

During the fitting, consideration was also given to the 
possibility of flux on spatial frequencies not sampled by ob¬ 
servations and hence effectively ‘resolved out’. We checked 
the ratio of peak flux to flux extracted using a single Gaus¬ 
sian fit (AIPS task JMFIT) for sources that appeared un¬ 
resolved. Furthermore, where possible the flux ratio be¬ 
tween two unresolved observations of a source at the same 
frequency but different spatial sampling was taken (e.g. 
FIRST/NVSS at 1.4 GHz). In truly unresolved sources, both 
of these ratios should give unity. Of course it should be noted 


that variability could also affect these ratios. Again, caution 
was employed to ensure that such effects did not overly bias 
our breakdowns. 

Full details of the breakdowns for each source in the 
Main Sample can b e found in Appendices 0 - [Cj All SEDs 
are available online iHoean, Thesis I (l2014ll . 


4-2.2 Main Sample+ 


For some brighter members of the MS-1- extension (e.g. 
Hydra-A and Hercules-A) clear morphological decomposi¬ 
tions were possible. Where this was not the case, spectral 
breakdowns were performed using the same criteria as for 
the Main Sample with the exception that, due to the typi¬ 
cally much lower spectral coverage and less available data, 
GPS-like and dropline models were not used as they were 
poorly constrained. Often a single index fit around the nor¬ 
malisation frequency had to be taken. 

For many of the sources in the MS-|- extension, ra¬ 
dio coverage was limited to only the L-band detection. In 
these instances the detection thresholds of higher frequency 
large-scale surveys, predominantly the Green Bank 6-cm 
at 4.85 GHz (GB6; ICondon et al. 111 994 ), the Parkes -MIT- 
NRAO surveys at 5 GHz fPMN: iGriffith fc Wright 11199311 
and AT20g were considered to determine whether the source 
has a flatter spectrum component to high frequencies or 
whether the L-band flux is attributable to a dominant non¬ 
core. Where a limit on a higher frequency flux determined 
that the L-band detection must be due to a source with spec¬ 
tral index a>0.8 then it was attributed to dominant non¬ 
core emission and an estimate of this made using a short 
extrapolation with asteep=l-0. Gore limits were then drawn 
using aFiat=0.2. These indices were chosen on the basis of 
being typical of the as found for clearly identifiable compo¬ 
nents. 

When the higher frequency limits did not constrain 
spectra to be flatter than a=0.8 caution was employed and 
limits taken on both components, extrapolating from the L- 
band detection with indices asteep = l-0 and apiat~0.2 for 
the steep and flat components respectively (see also Section 
EJ. Similarly, lower frequency survey limits were considered 
to ascertain whether a lower limit of a^iot <0.5 could be de¬ 
termined for any sources, so ruling out a source being steep 
spectrum dominated. 

Notes for the decomposition of each SED in the MS-I- 
can be found in Appendices ID] and lEl All SEDs are available 
online lliogan. Thesis I (12014 


4.3 Measured Indices 

Figures E] and El show the distributions of measured indices 
for our Main Sample and Main Sampled- respectively. Whilst 
(partly by nature of the differentiation criteria) there is a 
clear split between the flat spectrum core component and 
the steep spectrum non-cores, some crossover of indices is 
seen. For the core components, not all will necessarily be 
flat and exhibit self-absorption. Indeed, for a ‘naked core’ 
where the base of a recently triggered jet can be seen then 
an in jection index of ~0.6 may be expected ilLaing fc Bridle I 
l2014h . Alternatively, extended emission can have a relatively 
flat spectrum (a^iO.G). A tail to inverted core spectra is seen, 
mirrored by a tail to ultra-steep components for non-cores. 
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(d) RXJ1315.4-1623 (NGC5044) 


Figure 1. Example SEDs for four different source-types. In panel a, RXJ0439.0-1-0520 is dominated by a GPS-like core component at 
frequencies above GHz although a clear steep spectrum component is seen at lower frequencies. Panel b shows Z8276 where such 
a dominant inverted core is not present yet there is still a distinct flattening of the spectral index to higher frequency suggestive of 
a significant active component in the system. This appears well represented by a split power-law. Not all sources can be fit with two 
distinct components. Panel c for example shows RXJ0747.5-1917, which appears to be well fit by a steep power law with a rollover to 
higher frequencies (i.e. a ‘dropline’, see text). This source is slightly resolved at X-band with the VLA-A, hence extrapolating from the 
peak of this observation allows an upper limit to be placed on a core contribution. Alternatively, panel d shows RXJ1315.4-1623 whose 
BGG is unresolved at all observed frequencies and exhibits a peaked SED, indicative of it being dominated by an active, self-absorbed 
core. There is a map detection at 150 MHz from TGSS that may indicate the presence of a weak non-core component although the 
uncertainty is too large to derive a high-quality measurement and hence a limit on the non-core is derived by extrapolating from this 
low frequency point. 


Our choice of a representative indices of acore=0.2 
and a„on-core = l-0 for extrapolations initially appear to be 
slightly too fiat and too steep respectively when consider¬ 
ing Figures [2] and [S] These choices are however governed 
by conservatism. If we consider the median index for the 
core and non-core when all measured indices for each of 
these components are included, we arrive at acore=0.33 and 
anon-core=0.96 (considering the Main Sample only, as this 
has most reliable index measurements). However, if we re¬ 
strict our sample to the subset of sources where both a mea¬ 
sure of the core and non-core were obtainable our median 
indices are acore=0-28 and a„on-core = l-08. Often when a 
source is detectable out to frequencies above 10 GHz it ei¬ 
ther contains a clearly identifiable active core component or 
is a bright source, which in most cases have VLBI measure¬ 
ments. For these reasons in most cases where core extrapo¬ 
lation is required it is from below the 10 GHz normalisation. 


Therefore a flatter index provides a more conservative upper 
limit, hence our choice of acore=0.2 

On the other hand, the majority of extrapolations for 
the non-core component were from below the 1 GHz normal¬ 
isation frequency and hence a flatter index is more conserva¬ 
tive. We therefore choose Qnon-core=1.0 as our representa¬ 
tive index. For cases where an extrapolation of a given com¬ 
ponent is required we employ uncertainties of aerror=J^0.2. 

The presence of a significant tail of ultra-steep non-cores 
suggests that such emission may be fairly common around 
BGGs. Amorphous and mini-halo emission is often found to 
be very steep (a>1.5), suggesting there may be a link be¬ 
tween these structures and emission from a persistent AGN. 

For sources not detected in our pointed observations, lit¬ 
erature searches were performed to determine whether there 
was any weak, steep spectrum emission present at lower fre¬ 
quencies. Limits on both the core and non-core components 
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Main Sample: At least one determinable component 



Spectral Index 


All determinable cores and non-cores 



Spectral Index 

Figure 2. Incidence of fitted indices for the core and non-core 
fitted components to our Main Sample. In both panels, blue lines 
represent the fitted index of the core component and red that of 
the non-core. Solid lines are instances where the relevant compo¬ 
nent could directly be determined whereas the dotted lines include 
the components where a representative index had to be assumed 
(asteep=l'0 s-nd “Fiat=0.2, see text for justification). For the 
top panel, all sources in the Main Sample are included for which 
at least one component could be measured, hence the high inci¬ 
dence of assumed indices as required for extrapolated limits. In 
the the lower panel, the red lines trace all instances where a core 
value could be determined and the blue lines trace all instances 
where a non-core value could be determined. Note that limits re¬ 
main in the lower panel for when a component could be resolved 
and had a measurement near to either normalisation (e.g. a VLBI 
core measurement) and only a small but secure extrapolation was 
required, nonetheless needing an index to be assumed. See also 
Appendix 1X1 

were determined by extrapolating with representative in¬ 
dices from the relevant survey limits. 


5 MONOCHROMATIC L-BAND RADIO 
PROPERTIES 

Initially we consider the flux limited monochromatic radio 
properties of our Parent Sample around 1.4 GHz, to gain an 
overview of the general radio properties. 


Main Sampled- : At least one determinable component 



Spectral Index 


All determinable cores and non-cores 



Figure 3. Same as for Figure [2] except now extended to include 
the full flux limited MS-I-. We again include sources with an as¬ 
sumed index as these highlight the ratio of instances where an 
index could be directly determined to when, even with our rela¬ 
tively good spectral coverage, an index had to be assumed for an 
individual component. 


5.1 Radio Matching 

The optical BCG positions of the entire parent sample were 
cross-referenced with the NVSS and SUMSS radio cata¬ 
logues, initially searching within their respective positional 
uncertainties ( 1-7” for NVSS, 1-10” for SUMSS). Additional 
uncertainty for the radio source position arises due to the 
relatively large beam sizes (~ 45”). Where a radio source 
was matched to within one beam size but greater than 2” 
from the optical position, the sources were inspected visu¬ 
ally to ascertain whether the match was robust. Addition¬ 
ally, where multiple matches fell within the beam size they 
were visually inspected to ensure multiple components of 
individual sources were appropriately included. 

A sizeable proporti on of the (e)BCS c lusters (~73%) 
fall within the FIRST llBecker et al. 11 19951 ) survey region 
(matched to SDSS, DEC limit > -10), which has a higher 
resolution (~ 5”) and lower flux limit (~ 2 mjy) than 
NVSS. A much smaller portion (~26%) of sources within the 
REFLEX-NVSS sample also fell within the FIRST region. 
Sources within this overlap region were additionally cross- 
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matched with the FIRST survey and radio-optical overlays 
were inspected. With the higher resolution data of FIRST, 
we find that ~15% of sources tagged as matches in NVSS 
were likely not associated with the BCG. It should there¬ 
fore be noted that the absence of a similarly high resolution 
southern survey is likely to introduce a bias in that mis- 
attributions of a radio-source to the BCG are less likely to 
be noticed in the southern hemisphere. However, we also 
find that ~10% of sources in the FIRST footprint that were 
not detected by NVSS were either detected with the fainter 
threshold of FIRST or shown to be radio-loud independently 
of another nearby source and hence this bias is likely to be 
tempered by the lower detection threshold and higher reso¬ 
lution of the FIRST survey. 

5.2 LE and NLE Match Rates 

The number of BGGs matched to radio-sources can be 
seen in Table [T] along with a breakdown of whether these 
BGGs are optically line-emitting or not (LE or NLE). 
We find detection percentages of 61.1±5.5%, 62.6±5.5% 
and 60.3±7.7% for (e)BCS, REFLEX-NVSS and REELEX- 
SUMSS respectively, assuming simple binomial errors with 
a 95% confidence level. 

These BGG radio-detection rates are slightly elevated 
compared t o oth er X-ray selected samples. For example, 
ISun et oL] (l2009l l found a 50.3% detection rate for a lu¬ 
minosity cut of hi. 4 GHz > 10^®WHz“^ for their sample 
of 43 nearby galaxy groups with Chandra archival data. 
A ~50% de tection rate was found for both th e Bright¬ 
est 55 iB55. [^ge et aZ.lllQQOl : IPeres et aTIllOOSl 'l and The 
Highest X-ray FLUx Galaxy Cluster Sample (HI FLUGCS) 
llReiprich fc Bohringer Il200d : [Mittal et al. 11200^ 1 samples. 
iMa et ail (l2013l l studied a combined sample of 685 X-ray 
selected galaxy clusters. Matching to the NVSS, they found 
a matched detection rate between the cluster coordinates 
and radio-sources >3 mjy of ~52.1% (or ~48.5% accounting 
for expected background contamination). Where possible we 
have used the lower flux detection threshold of the FIRST 
survey and also matched the optical BCG positions rather 
than cluster X-ray positions. Gonsidering these factors, we 
have reasonable agreement with previous radio-BGG detec¬ 
tion rates in X-ray selected clusters. 

Our detection rate is significantly higher than for 
othe rwise derived samples (e.g. ~30% for optical selec¬ 
tion, [stottIer|aO[2Ql3;lBesLeL|aO[2QQ3, with BCG mass- 
dependency). This reflects the fact that X-ray selected sam¬ 
ples are biased towards selecting the most massive, settled 
clusters which are more likely to host a radio-loud BGG 
llBurns 1 ll990l: iMittal et al. IM). However, a fraction of 
our non-detections are likely to be radio-loud but below 
our detection threshold and so our detection rate can only 
provide a lower limit on the overall duty cycle of radio¬ 
loudness of BCGs. The mis-identification of some clusters 
that contain central radio sources, due to X-ray emission 
being incorrectly attributed to the AGN rather than the 
IGM, may also contribute. We discuss possible cluster sur¬ 
vey mis-identifications in Section (7.41 

More interesting is the difference in the detection 
rate between LE and NLE BCGs. We detect 84.1±7.6%, 
87.0±7.5% and 83.7±11.0% of the LEs and 51.6±6.7%, 
54.7±6.6% and 51.3±9.2% of the NLEs in (e)BCS, 



Luminosity at 1.4 GHz (W Hz ') 



Figure 4. Radio luminosity functions (RLF) for all BCGs within 
the (e)BCS and REFLEX-NVSS (top panel) and REFLEX- 
SUMSS (bottom panel) X-ray selected catalogues, separated by 
the presence of extended optical emission lines. In both figures, 
solid lines trace LEs, dashed lines trace NLEs and dotted lines 
trace upper limits for galaxies that are radio-faint to the detection 
limit of the relevant survey. A clear environmental dependence 
is seen for LEs to host more luminous sources. The top panel 
shows the 1.4 GHz RLF for all clusters that lie within the NVSS 
survey region for both the (e)BGS catalogue and REFLEX cata¬ 
logue, with the relations for the two surveys showing good agree¬ 
ment and repeatability of the result. The bottom panel shows the 
0.843 GHz RLF for clusters in the REFLEX catalogue which fall 
within the SUMSS survey region. 


REFLEX-NVSS and REFLEX-SUMSS respectively, again 
assuming a simple binomial errors with a 95% confidence 
level. Note that these detection fractions are affected by in¬ 
consistent flux limits and that if we instead consider only 
our G-band pointed observations of the Main Sample BCGs 
then we recover detection fractions of 90.8±5.1% for LEs 
and 48.9±8.8% for NLEs down to our typical detection limit 
of ~0.3 mJy. These detectio n fract ions compare favourably 
with those of iMittal et al. I ll2009l i. who report detection 
fractions of 45%, 67% and 100% for non-cool cores, weak 
cool cores (IGyr < tcooi < 7Gyr) and strong cool cores (tcooi 
< IGyr) respectively, for the HIFLUGCs sample of the 64 
X-ray brightest galaxy clusters. 
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If the simplest case is taken whereby the detection rate 
is taken as a proxy for the duty cycle of AGN activity (e.g. 
I Lin fc Mohr 1 1200^ 1 then this provides clear evidence that 
the duty cycle of BCGs in strong cooling flow environments 
is higher than for BCGs in less extreme cluster centres. 


5.3 Luminosity Functions 

A further clear distinction in the radio properties between 
LEs and NLEs becomes apparent by considering their lu¬ 
minosity distributions (see Figure Radio sources in LE 
BCGs are on average more powerful than for NLEs. The 
distributions in Figure 0] are effectively complete to ^few 
10^®WHz“^. Although the distributions in the directly com¬ 
parable (e)BCS and REFLEX-NVSS samples (Figure 0] top 
panel) are not perfectly aligned (see below), the same gen¬ 
eral result is seen. 


5.3.1 Redshift Considerations 

Differences in the redshift distributions of clusters in the two 
samples may account for some of this scatter. Malmquist 
bias would give preference for detecting higher luminosity 
sources in a sample with a higher redshift distribution. The 
redshift distributions of the clusters with radio-loud BCGs 
for the three sub-samples are shown in Figure [5] with la 
uncertainties assuming Poissonian errors. There is no signif¬ 
icant difference in the redshift distribution of our line emit¬ 
ting and non-line emitting BCGs. For the REFLEX sample, 
to low significance there are proportionally more LE BCGs 
in the lowest redshift bin (z<0.1). However, this would sug¬ 
gest a higher redshift distribution for our NLEs than LEs 
and should therefore be expected to bias our NLE sample 
to be more luminous than LEs. Hence such a bias, if present, 
actually serves to strengthen our result. 

To minimise any redshift related uncertainty, the dis¬ 
tributions were replotted for only those clusters at z < 0.1 
(see Figure 01). The distributions between the (e)BCS and 
REFLEX-NVSS samples now appear to agree with less scat¬ 
ter and the trend for LEs to host more powerful radio sources 
remains. 

It should be considered that there is a decreasing frac¬ 
tion of strong cool cores observed to higher redshift, al¬ 
though this evolution is not believed sign i ficant over the 
redshift range of our sample ll^ntos ll^lOl : ISamuele et al. I 
I2OIII : iMcDonald et al. Il2013bl 'l . 

There were 36 matched BCGs within our sample which 
lie in the overlap of the NVSS and SUMSS regions. This 
relatively small sample was found to have a reasonably uni¬ 
form range of i'o.s43aHz - vi.aghz indices of a = -0.27 - 2.12. 
This range of indices highlights the wide diversity of radio 
activity found within the BCG population. It also highlights 
the large uncertainties that are invoked by assuming a single 
spectral index for a population of sources when extrapolat¬ 
ing too far from a single frequency observation. As such we 
do not extrapolate the REFLEX-SUMSS sample to 1.4 GHz 
for direct comparison (Figures 0] and 01 and instead note 
only that the luminosity distinction between LEs and NLEs 
remains. 


(e)BCS 



Redshift 

REFLEX-NVSS 


0.5 



0.0 0.1 0.2 0.3 0.4 0.5 

Redshift 


0.5 


g 

3 

a 

o 

CL 

n 

3 

C/D 

'5 

c 

g 

tj 

A 


0.4 

0.3 

0.2 


0.1 


0.0 L 
0.0 


REFLEX-SUMSS 


NLE Galaxies 
LE Galaxies 



0.1 0.2 0.3 0.4 0.5 

Redshift 


Figure 5. Binned redshift distributions for the radio-matched 
BCGs within the (e)BCS (top panel), REFLEX-NVSS (middle 
panel) and REFLEX-SUMSS (bottom panel) samples. 


5.4 Cluster X-Rays to L-band Radio Connection 

To further investigate how the radio-behaviour of the BCG 
connects with the global properties of the host cluster we re¬ 
trieve the integrated cluster X-ray emissions from the BCS, 
eBCS and REFLEX catalogues. Table 6a of the REFLEX 
catalogue contains the X-ray luminosities calculated using 
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Luminosity at 0.843 GHz (W Hz ’) 


Figure 7. Monochromatic (1.4 GHz) radio luminosity of the 
BCG as a function of its cluster’s luminosity. The empty cor¬ 
ner to the bottom right reflects the detection limit of the ra¬ 
dio surveys rather than a true correlation whereas the bound to 
the upper-left shows that more radio-luminous BCGs tend to in¬ 
habit more X-ray luminous clusters. Note that REFLEX-SUMSS 
radio fluxes were extrapolated using an index of -0.8 for inclu¬ 
sion/completeness. See Section l5.3.1l for why this extrapolation is 
uncertain. X-ray luminosities were corrected to the same cosmol¬ 
ogy. The dashed lines are illustrative only and represent one-to- 
one normalisation with a two order-of-magnitude separation. 


ever this is likely to be a much more subtle effect than the 
mass dependency and is not the dominant driver of the cor¬ 
relation. 


Figure 6. As for Figure|4]although restricted to z < 0.1 clusters. 
We see that the result remains, showing that it is a true physical 
result and not merely due to redshift bias. In particular note 
that the relations for (e)BCS and REFLEX-NVSS now appear to 
align better. Better identification of sources in REFLEX covered 
by NVSS but not FIRST at lower redshifts could account for this. 

our cosmology. However, the BCS and its extension both 
give X-ray luminosities for an Einstein-de-Sitter universe 
with Ho=50. We correct this to our cosmology, with typ¬ 
ical conversion factors of 0.5-0.7 for our redshift range. We 
show in Figure [3 the monochromatic L-band radio powers 
for all sources in our Parent Sample as a function of the 
X-ray luminosity of their host clusters. A general trend for 
the highest radio luminosity sources to inhabit the most X- 
ray luminous clusters is seen, albeit with significant scatter. 
The extended nature of clusters means that the catalogue 
observations sample regions of much greater physical extent 
than just the cluster core. The integrated X-ray luminosity 
is therefore driven predominantly by the cluster mass, with 
more massive clusters corresponding to more X-ray lumi¬ 
nous systems. The correlation observed in FigureQis there¬ 
fore indicative of the most massive clusters tending to host 
the most powerful radio-AGN, which may itself be due to 
more massive clusters hosting more massive BCGs and in 
turn more massive central black holes. A secondary effect, 
for cool-core clusters to have elevated X-ray luminosities due 
to the higher core densities could also be contributing. How- 


6 CORE AND NON-CORE EMISSION 

As stated in the introduction, the true nature of any ob¬ 
served radio activity is difficult to understand when observ¬ 
ing a sample at only one frequency. We now consider the 
properties of the decomposed core and non-core radio com¬ 
ponents, their relationship to each other and their separate 
and linked relationships to other cluster and AGN proper¬ 
ties. 

6.1 Linked Emission 

For each of the sources within the Main Sample, we take 
monochromatic proxy measures of the core and non-core 
components at 10 and 1 GHz respectively. Ideally, the cores 
would be normalised at a higher frequency and non-cores 
at a lower frequency. However, often our radio SEDs are 
more sparsely sampled far away from the traditional cm- 
range wavelengths. Hence, our choice of 10 GHz and 1 GHz 
for the normalisations are a compromise between ensuring 
the relevant components can be separated whilst still be¬ 
ing within the best-sampled section of the radio waveband. 
We plot a radio ‘colour-colour diagram’ of the 10 GHz core 
normalisation against the 1 GHz non-core normalisation in 
Figure [HI 

Both cluster types can host powerful radio sources, yet 
BGGs in strongly cooling clusters are much more likely to 
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'Non-core' at 1 GHz (mJy) 



'Non-core' at 1 GHz (mJy) 


Figure 8. Comparison of the flux density of the radio core component (normalised at 10 GHz) to that of the more diffuse radio component 
(normalised at 1 GHz) for those objects that exhibit optical line emission (top) to those that do not (bottom). The solid line marks equal 
normalisation of both components, the dashed lines a factor of ten either side. It appears that LE clusters are significantly more likely 
to be core dominated radio sources whilst also undergoing the most powerful events. Solid grey points in both plots are sources in the 
MS+ (L-band > 15 mJy) which are not covered by the Main Sample (see text). Open symbols complete the radio coverage down to the 
flux limit of the SUMSS survey (15 mJy > SL—band >10 mJy) s,nd hence occupy only a narrow range in flux density. 
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be core dominated. To further elucidate this difference in 
distribution, in Figure |9] we plot a histogram of the ratio of 
the 10 GHz core measure to the 1 GHz non-core measure for 
the sources in the Main Sample that have well determined 
values for both components. As in Figure[8l we see a tendency 
for LEs to host much more core dominated radio-sources. 

Strong core components only appear to be found in 
LEs. The presence of very powerful non-cores in NLEs, nor¬ 
mally associated with classical Fanaroff-Riley type I (FR-I) 
and type H (FR-H) sources, belies that there must at some 
times be powerful core activity in these objects. It stands 
to reason that in a much larger sample we would find such 
events. However, that they are not present in the current 
sample suggests that such core outbursts must be short¬ 
lived. Indeed we find that for the 48.8% of sources that are 
identified as LEs in our Main Sample, 60.2% have a deter¬ 
minable core component of which 83.1% are more powerful 
than 10^®WHz“^ at 10 GHz (see also Section l7.ll) . How¬ 
ever, of the remaining 51.2% of sources tagged as NLEs only 
11.6% have an identifiable core component. Only 5% of these 
NLE core components are more powerful than lO^^W Hz“^ 
at 10 GHz and none has a core power above 5xl0^®WHz~^ 
(see also Section^. This suggests an upper limit to the core 
duty cycles of NLEs of <1% with core powers greater than 
5xlO^®WHz“^ whereas the prevalence of powerful core ac¬ 
tivity is much higher and more persistent, in LEs. It is the 
presence (or lack) of an active core component that appears 
to be the most important distinction between the radio prop¬ 
erties of LE and NLE BGGs, even more so than their overall 
incidence of radio loudness (see Section 15.21) . 

The wide range of ratios of these two components has 
important implications for the variety of sources that will 
be contained within any flux selected radio sample, with 
samples selected at different frequencies containing vastly 
different source types. This is discussed in Section 17.41 

6.1.1 Complete Sample 

To ascertain whether our Main Sample is representative of 
the full parent sample, in Eigure [8] we also show (in light 
grey) the decompositions for all sources in the Main Sam¬ 
ple-)- that do not fall within the Main Sample. 

Gonsidering the top panel of Figure[8]we see that for the 
LEs, the Main Sample (black points) well samples the par¬ 
ent sample. For the NLEs (bottom panel) it initially appears 
that many grey points lie above the black points. Almost all 
of these are shallow upper limits on the core component for 
sources where there is no indication of a strong active core. 
Sources in the Main Sample are similarly spread in non-core 
flux but have deeper limits on the core components from the 
targeted observations at higher frequencies. It therefore ap¬ 
pears reasonable to assume that the a dvent of deeper higher 
frequency surveys (e.g. AT20G deep. llTanzen et al. II2014I ) 
will push the MS-1- core limits down. We therefore believe 
that the Main Sample for NLEs is indicative of the true 
distribution of the parent sample. 

Note that although the limits on NLEs in the Main 
Sample-)- core components do tend to lie above the corre¬ 
sponding points in the Main Sample, they are still all below 
the brightest cores seen in LEs. 

For completeness, we also include in Figure^ approxi¬ 
mate positions for the remaining sources in the Parent Sam- 



Figure 9. Distribution of the core to non-core ratio of normal¬ 
isations for the sources in the Main Sample only, that have de¬ 
termined values for both components. This sub-sample of data 
is incomplete yet represents the most well-sampled of the data 
displayed in Figure [8] and highlights that LE-BCGs are on aver¬ 
age much more likely to host core dominated radio sources than 
NLEs. 


pie that have L-band radio fluxes between 10 mjy and 15 
mjy. This is the level to which all the L-band surveys used 
are complete. This is refered to as the Gompleteness Sample 
(GS) in the image, and these points do not appear to lie 
anywhere special on the diagram. 

6.2 Cluster X-Rays to Decomposed Radio 
Connection 

For the full Main Sample-)- sources, we plot the luminosity of 
their core and non-core radio components against their clus¬ 
ter X-ray luminosities in Figure [TOl Whilst there appears to 
be a general tendency that the most powerful cores only 
occur in the most X-ray luminous clusters, there is a popu¬ 
lation of powerful non-cores (>10^^ W Hz“^) found in low 
X-ray luminosity (<5x10'*^ erg s“^) clusters. In the simplest 
scenario it would be expected that bright cores should evolve 
into bright non-cores. The lack of bright cores alongside the 
presence of bright non-cores in low X-ray luminosity clus¬ 
ters is inconsistent with this simple picture, hence we must 
consider alternate explanations for the bright non-cores. 

6.2.1 Aetivity Cycle Considerations 

Whilst strong non-cores can be the result of either the super¬ 
position of multiple previous periods of activity or the fading 
of a single powerful outburst, a powerful core can only be 
observed as the result of strong, current activity. Powerful 
non-cores in low X-ray luminosity clusters could therefore be 
explained by a couple of different scenarios. Individual pe¬ 
riods of core activity may be genuinely less powerful in less 
X-ray luminous clusters but happen relatively frequently, 
thus leading to a build-up of material. Alternatively, power¬ 
ful core outbursts may occur in low X-ray luminosity clusters 
yet be relatively rare and simply missed by our sample. 

The former of these two possible explanations could 
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Figure 10. Relationship between the core (top) and non-core 
(bottom) radio components of the BCG to the overall X-ray lu¬ 
minosity of the host cluster. Note that the strongest cores ap¬ 
pear only to occur in the most X-ray luminous and hence most 
massive clusters whereas strong non-cores, attributable to single 
outburst lobe-dominated systems may also be found in low X-ray 
luminosity clusters. Black points are non-line emitters (NLEs) 
whereas red points are line-emitters (LEs). The dashed lines are 
illustrative only and represent one-to-one normalisation with a 
two order-of-magnitude separation. 


potentially explain the observed ‘a morphous haloes’ ob¬ 
served around many BCGs (e.g. A2052. lBlanton et al. l200ll : 
I Venturi et al. II2004I) . and of which our current sample con¬ 
tains several candidates (e.g. A2627, A407, AS753, AS861, 
RXJ1720.1-1-2638; also see Appendix [All . This halo would 
contain multiple distinct populations of electrons from a 
number of previous outbursts, all at different stages of ageing 
but crucially none of which would be undergoing injection 
and hence manifest as an active, flatter spectrum core. In 
this scenario, the superposition of weak popnlations would 
build to give the overall bright non-core. High resolution 
spectral index maps of amorphous haloes could support this, 
if the distribution of the spectral index across the haloes was 
found to be clumpy rather than smoothly varying. Resolu¬ 
tion effects at the varying frequencies would however make 
such an endeavour difficult. 

To attempt to break the degeneracy between single out- 


Figure 11. As for bottom panel of Figure fTUl except only for 
the Main Sample and now symbols are sized by physical size of 
the non-core component, as seen at C-band with either the VLA 
C-Array or ATCA. Note that stars represent sources where ex¬ 
tended emission is resolved out at this resolution but where lower 
resolution and/or lower frequency observations show distinctive 
lobed features - i.e. they are resolved-out with our sampling but 
there is known extended emission in the systems, so they are ef¬ 
fectively ‘pseudo-unresolved’. Colours again represent the state 
of the cluster (black NLEs, red LEs) although circles now show 
sources that are resolved (at this resolution) and squares those 
that are unresolved and hence represent upper limits. Sizes were 
measured as Largest Angular Size (LAS). For unresolved sources, 
the major axis of the beam was taken as the size limit. The dashed 
lines are illustrative only and represent one-to-one normalisation 
with a two order-of-magnitude separation. The dotted line repre¬ 
sents a normalisation power-law of order three and is used only 
as a differentiator (see text). 


burst and accumulated non-cores, we considered the physical 
sizes of the sources in the Main Sample. 

6.2.S Size Considerations 

We measured the largest angular size (LAS) at C-band 
(~4.8 GHz) of each source in the Main Sample using VLA 
C-array band imaging for the northern sources and ATCA- 
6 km for the southern sources. There is a small bias here in 
that the VLA-C is slightly more sensitive to resolving larger 
scale structures. Sizes were extracted using the AIRS task 
TVDIST for resolved sources or alternatively, the major- 
axis of the Gaussian beam as fit by the AIRS task JM- 
FIT was taken as an upper-limit on the LAS for unresolved 
sources. Angular sizes were converted to physical scales us¬ 
ing the Interactive Data Language (IDL) routine, ‘zang In 
Figure fm we replot the bottom panel of Figure ITO] but now 
weight the symbol size by the physical size of the non-core 
that it represents (LAS in kpc scaled by constant but ar¬ 
bitrary factor). We do not include here the MS-1- extension 
sources, in order to keep as much consistency as possible in 
the array configurations from which our LASs where mea¬ 
sured. However, we note that archival images of the sources 
in the MS-1- extension show similar size distributions to those 
observed in the MS. 

The most powerful non-cores at any given X-ray lumi- 
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nosity - those sources found above the dotted line in Fig¬ 
ure are typically large resolved sources. Specifically, in 
order of increasing cluster X-ray luminosity these sources 
are: A2634, RXJ2214.7-f 1350, A160, RXJ0058.9-h2657, 
A407, A3581, Z1261, RXJ1320.1-^3508, A2627a, A2055 and 
A1763. All of these except A3581 are large jetted systems, of 
which A2627(a) shows one sided jetted structure and all oth¬ 
ers show classical FRI/II type morphology. A3581 has only a 
hint of a resolved jet w ith ATCA-6km C-band observations. 
ICanning et al. I (l2013l i however use the hybrid VLA-AnB 
array at L-band to show this source has radio-lobes that 
HU the X-ray cavities in this system. The small extent and 
currently highly active core suggests the non-core emission 
here is recently injected and may perhaps be expected to 
expand outwards in future, which could classify this source 
as a young FRI/II precursor. That the majority of the most 
powerful non-cores at any given X-ray luminosity are large 
FRI/II type sources supports the idea that powerful individ¬ 
ual periods of activity may be responsible for the brightest 
non-cores and that in a larger sample we may expect to find 
bright cores in low X-ray luminosity clusters. 

However, the general distribution shown by the bulk of 
the population below the dotted line in Figure 1111 is com¬ 
prised of a mixture of large extended resolved and smaller 
unresolved sources over the full range of X-ray luminosities. 
The extended sources here represent a mixture of FR-type 
and more amorphous sources. That there is a general trend 
for brighter non-cores to reside in more X-ray luminous clus¬ 
ters regardless of their size but that the brightest tend to all 
be large extended sources suggests there may be two differ¬ 
ent activity types occuring in BCGs. 

Continuous (or repeated) core activity may lead to con¬ 
fused, fairly amorphous small scale structures comprised of 
accumulated material from extended periods of core activity. 
The tendency for more powerful cores to inhabit more X-ray 
luminous clusters would then naturally account for brighter 
non-cores inhabiting these same clusters. However, any BCG 
(indeed, any AGN) can experience a single strong outburst, 
powerful enough to eject material well-beyond the immedi¬ 
ate BCG-vicinity and manifest as a lobe-dominated FR-type 
source, potentially explaining the powerful non-cores in less 
X-ray luminous clusters. 

The overall brightness of the non-core will thus be a 
superposition of the accumulated material and the single 
powerful outburst, which could explain the extremely bright 
emission for the most-powerful non-cores in X-ray luminous 
clusters - if they are powerful FR-type non-cores superposed 
on top of a pedestal of accumulated emission. 

In between large outbursts, the AGN remains persis¬ 
tently active albeit at a lower radio power, which is reflected 
in the high portion of (especially) LE BCGs that have an 
active core component. This suggests that when studying 
AGN it is important not only to look at the time a source 
is radio-loud for, but also the fraction of this time for which 
the AGN is actively launching jets. 

6.3 [OIII]500TA Correlations 

To investigate the relationship of radio-emission to other 
tracers of AGN activity, we consider the high ionisation 
[OHI]5007A forbidden-line, which ca n be used as a canon - 
ical tracer of current AGN activity llMaiolini et al. Ill995ll . 




0.1 1.0 10.0 100.0 
0111 Flux (lo’^ erg cm'^ s') 


Figure 12. The 10 GHz and 1 GHz normalised respectively 
core and non-core radio flux components plotted against the 
[OHIJA5007A flux. The dashed line in the top panel marks a lin¬ 
ear correlation between the [OHI]5007A and core radio flux which 
spans four orders of magnitude in each parameter (see Section 
16.311 . The dotted lines mark a factor of twenty in scatter either 
side of the relation. A correlation is also found for the non-core 
(bottom panel), although with significantly increased scatter, as 
highlighted by the inclusion of the dotted lines again indicating a 
factor of 20 scatter in either direction. Red triangles are sources 
significantly contaminated by a mid infra-red (MIR)-dominated 
AGN and are not included in the fit (see text). NGG1275 is shown 
twice in the upper panel (open circles) to highlight the variability 
of its core over ~decade timescales. Such variation in the sample 
as a whole is expected to account for a significant portion of the 
scatter. 

Combining longslit observations taken with the New Tech¬ 
nology Telescope (NTT) and Very Large Telescope (VLT ) 
(Edge et al. in prep.) with those in ICrawford et oM lll999l) . 
we have [OIII] fluxes for 97 of the sources within our Main 
Sampled- (of which 13 are in the MS-F extension). 

These [OIII] fluxes are all from long slit observations 
of 1.2-1.5” width so there will be some flux lost outside 
the slit. However, on the whole the nuclear [OIII] emis¬ 
sion will dominate over the more extended, non-AGN emis¬ 
sion so these fluxes should be representative of any un¬ 
derlying correlation. Four of these sources (A2146, A1068, 
RXJ0821.0-1-0752, Z3146) are believed to host strong type- 
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II AGN as a result of high MIR fluxes, high [0III1/H/3 ra¬ 
tios and very red 4 .5/3.6 /xm colours (lEgami et al. I l200a : 
lO’Dea et al. \ l2008l : lOuillen et al. 1 1200^ . The presence of 
this strong MIR-AGN component will boost the [GUI] fluxes 
within these objects above our typical sample and hence 
they do not represent a fair comparison. We therefore high¬ 
light these objects in Figure [12] and remove them from the 
subsequent fits. 

To increase our coverage, we identify an additional 16 
systems for which equivalent [OIII] measurements are avail¬ 
able that do not fall within our parent sample yet have com¬ 
parable properties and hence are included within this anal¬ 
ysis. For each of these additional 16 sources, we populate 
their radio SEDs from the literature and perform decompo¬ 
sitions (see Section 2] and Table Ell. This creates a total 
[OIII]-sample of 113 BCGs. 

Using the bhkmethod tool within the Image Reduction 
and Analysis Facility (IRAF) shows that [OIII] flux is cor¬ 
related with both the core and non-core radio flux. Both re¬ 
turn a probability of no correlation <0.001 (the limit) with 
calculated Kendall’s-r coeflicents of 0.7533 and 0.7272 re¬ 
spectively. We use the buckleyjames linear regression tool 
within IRAF to compute best-fits to the data. This algo¬ 
rithm can handle censors only in the dependent variable of 
a dataset. Neither of our variables is truly independent. We 
assign the [OIII] line-flux as our independent variable, since 
we have selected this sub-sample on the availability of [OIII] 
data and also it requires the smallest removal of data. Nine 
sources with [OIII] limits are removed. The re-calculated 
Kendall’s-r coefficients are 0.7661 and 0.7508 for the cores 
and non-cores respectively, so the removal has a minimal 
effect. 

Between the [OIII] (in erg cm“^ s“^) and core radio 
(mjy at 10 GHz) fluxes we find a best fit power-law: 

logioiScore) = (1.05 ±0.10) logwiFoiii) + (1.05 ± 0.01) (5) 

The equivalent correlation between [OIII] and the non-core 
radio component (normalised at 1 GHz) is: 

logioiSNc) = (1.31 ± 0.16) logw{Foiii) + (1.92 ± 0.06) (6) 

Although it appears in Figure [T^j that the correlations 
are driven largely by the bright local sources NGC1275, M87 
and Gygnus-A, if these sources are removed then IRAF re¬ 
turns consistent fits, still with a probability of no correlation 
<0.001. We therefore conclude that the presence of these 
correlations is robust. 

6.3.1 [OIII] Discussion 

The correlations between the radio component’s flux and 
[OIII] flux (See Figure I12II support previously found 
correlations between radio and [O III] luminositie s (e.g . 
[Rawlings et al. I lll989ll a,t 178 MHz, Ide Vries et al. I (120071 1 
at 1.4 GHz. iTadhunter I (Il998l l at 2.7-5 GHz). Interestingly, 
Rawlings et al. found a correlation between the [OIII] and 
total radio power but only low-significance indication for a 
correlation between the resolved ‘core’ radio and the [OIII] 
in their sample. Here we see such a correlation, with reduced 
scatter over that of the more extended emission. 

Our results show that whilst both radio components 
correlate with the [OIII], there is less scatter when consid¬ 
ering only the radio core component (see Figure [T2|. Along 


with a loose intrinsic fink between core and non-core power 
(see also Section [6|, this suggests that the primary correla¬ 
tion is with the core component. There is tentative evidence 
(<2 (t) that the index for the correlation with the non-core 
component is steeper than for the core component. We in¬ 
terpret this as evidence for the core component driving the 
correlation, as the [OIII] forbidden line is collisionally de- 
excited and so traces recent AGN core activity. Conversely, 
if the non-core emission is due to the cumulative effect of 
long-term activity then it should show more radio emission 
for a given [OIII] flu x. 

iLabianol (l2009lj found a correlation between the [OIII] 
and 5 GHz radio power that had increasing gradient when 
considering only GPS, GPS±CSS (Compact Steep Spec¬ 
trum), only CSS and then combined GPS±CSS±FR-type 
radio sources. Assuming the commonly quoted interpreta¬ 
tion of these source types as a loose evolutionary sequence, 
GPS sources are expected to be core-dominated whereas 
the large, extended FR-type sources are most likely to be 
dominated by their extended emission at 5 GHz. Indeed, 
the sources with the highest Fivc/[OHI] flux ratios in the 
bottom panel of Figure [12] correspond to the most physi¬ 
cally extended sources (as seen in Figure [ni. Under such 
assumptions this then supports our interpretation that the 
correlation is core driven. It follows that a significant por¬ 
tion of the scatter found in relations between radio-activity 
and AGN activity at other wavelengths is due to the varying 
timescales on which the emission was produced. 


6.4 Cavity Correlations 
6 . 4.1 Insight into the Activity Cycle 

For statistically relevant samples, BCG radio power cor¬ 
relates well with the cavity powe r , albeit with large scat - 
ter (e.g. iBirzan et al. I l2004 I 2 OO 8 I: ICavagnolo et aL boioH . 
These studies usually depend upon the total radio power at 
L-band. Here we attempt to expand upon this by consider¬ 
ing how the cavity power correlates with both the core and 
non-core radio powers. A literature search for X-ray cavity 
systems amongst our Main Sample was performed, and sup¬ 
plemented by recently discovered cavity systems (Hlavacek- 
Larrondo, private communication). Twenty-six of our MS 
clusters have known X-ray cavities, of which twenty-three 
are LEs, with the remaining three (A189, RXJ0419.6±0225 
and RXJ1522.0±0741) being weak cavity systems in low red- 
shift clusters. 

Cavity powers are estimat ed using the standard tech¬ 
niques fe.g. lBirzan et aMl2004l l. The total enthalpy is given 
by 4pV, where p is the thermal pressure at the radius of 
the bubble measured from X-ray observations and V is the 
volume of the cavity. We assume that the cavities are of 
prolate shape: V = 47rRt„Ri/3, where R; is the projected 
semi-major axis along the direction of the jet and R™ is the 
projected semi-major axis perpendicular to the direction of 
the jet. Errors on the radii are assumed to be ±20%. Cav¬ 
ity powers are then calculated by di viding the enthalpy wit h 
the buoyancy rise time of the cavity dChurazov et a7ll200ll f . 
The latter measures the time it takes a cavity to reach its 
terminal buoyancy velocity. 

Figure [13] shows the cavity power both as a function 
of the non-core and core radio components (top and middle 
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Figure 13. Correlations between both the non-core radio lu¬ 
minosity and cavity power (top) and core radio luminosity and 
cavity power (middle). Solid lines are the regression fits to the 
full data-sets, as found using the buckleyjames algorithm within 
IRAF and dotted lines are linear fits when the upper-limits on the 
radio-data are neglected. A correlation with the non-core emis¬ 
sion is expected whereas the one with the core is less expected, 
suggesting that central AGN activity is persistent on bubble- 
inflation/rise timescales. Also shown is the non-core to cavity 
power relationship divided on the radio spectral index of the steep 
component (bottom). Filled circles have asteep component's 1-0 
whereas open circles have component<l'0- A clear index 

dependent split is seen. See text for implications. 


panels respectively). Using the IRAF bhkmethod tool for lin¬ 
ear regression, we encouragingly find that the cavity powers 
strongly correlate with the non-core radio powers (Kendall’s 
r = 0.9538, with probability of no correlation 0.02%). This 
correlation is expected, since non-core emission is usually 
composed of dying radio emission in lobes that are co-spatial 
with cavities and hence commonly traces the same outburst 
as that which evacuated them. 

There is also a reasonably secure correlation (Kendall’s 
T = 0.5723, with probability of no correlation <1%) be¬ 
tween the cavity-power and the core radio component. This 
is more surprising, as the bubble-rise timescale should be 
long enough to decouple the cavity power from what is hap¬ 
pening in the core unless the core activity is persistent over 
timescales of several Myrs. This is therefore indicative of 
steady AGN fuelling in BCGs over bubble-rise timescales. 

Regression fits to the data are performed using the 
IRAF buckleyjames algorithm. As in Section 16.31 neither 
of our variables is truly independent. We assign the cav¬ 
ity power as the independent variable for fitting purposes 
since this sub-sample was selected on the basis of having 
observed cavities. However, note that in Figure [13] we plot 
cavity power as the ordinate to ease comparison with earlier 
studies. We find best fit power-laws: 

logw{PNc) = (1.022 ± 0.18) logw{Pcav) + (24.03 ± 0.16)(7) 

for the non-core component and: 

logwiPcore) = (0.86 ± 0.36) logio{Pcav) + (22.80 ± 0.27)(8) 

for the core component respectively. Note that a fit to the 
integrated L-band power gives a consistent result with the 
fit to the non-core power, as should be expected since the 
non-core tends to dominate at this frequency. 

We further consider the non-core to cavity power cor¬ 
relation, splitting the non-core radio component into those 
with the steepest spectral indices a^l.O and those with flat¬ 
ter indices q:< 1.0 (see Figure fTSl bottom panel). This value 
is chosen so as to include the limits as steeper spectrum ob¬ 
jects, which is reasonable for these clusters as they tend to 
be well sampled in the GHz range and flatter components 
would be expected to be detected. A separation is seen in the 
lower panel of Figure (TS) For a given cavity power, steeper 
spectrum non-core components tend to be lower power than 
flatter spectrum non-cores. Note that the apparent steep- 
spectrum outlier lies in a system (Abell 115) w ith a promi¬ 
nent extended radio relic ((Govoni et al. II 2 OOII ). which may 
be contaminating and inflating the non-core flux measure¬ 
ment. If limits are removed from this bottom panel then 
such a split is still observed. We propose that this apparent 
split is suggestive of evolution of the radio emission within 
individual cavities. 

The regression fits return best fit power laws to our split 
data of: 

logioiPNc) = (0.86 ± 0.18) logMPcav) + (24.67 ± 0.03) (9) 

for when the non-core component has index a<1.0 and: 

logioiPNc) = (1.22 ± 0.21) logioiPcav) + (23.51 ± 0.03)(10) 

for when the non-core component has index a^l.O respec¬ 
tively. 

When cavity inflation ceases and the inflated cavity de¬ 
taches from the BCG, its power is virtually fixed. Increasing 


© 2011 RAS, MNRAS 000, [T]-?? 










































18 M. T. Hogan et al. 


volume of the cavity as it propagates is counteracted by 
the lowering of the surrounding pressure. However the syn¬ 
chrotron emitting electron population within the cavity will 
begin to age, hence the radio spectrum will steepen over 
time. This will contribute significant scatter within the ra¬ 
dio power to jet power ratio. Isolating the non-core radio 
emission and including the low-frequency radio spectral in¬ 
dex of this as an additional parameter in such studies could 
potentially eliminate much of the scatter. 


7 DISCUSSION 

That BCGs exhibit increased lik elihood of hosting radio- 
loud AGN is well established (e.g. iBurns 1 119901 : iBest et al. I 
I 2 OO 5 I I. The trends presented above explore beyond this, 
showing that there is a great range of behaviour beyond 
generic ‘radio-loudness’ that appears to be driven largely by 
environment. 

7.1 LE to NLE Differences 

Striking differences are seen in both the frequency of radio¬ 
loudness and in the resulting radio luminosity of the AGN 
between those in LEs and those in NLEs. Gonsidering Fig¬ 
ure 0] we see that ~50% of LE-BGGs host AGN with radio 
powers above 10^'^WHz~^ at L-band as opposed to only 
~15% equivalent for NLEs. Our overall detection fractions 
for radio-loudness at L-band are equivalent to those of other 
X-ray selected cluster samples. However, they are above 
those for otherwise detected samples (see Section lS^ . When 
we remove LE-BGGs from the sample we recover a detection 
fraction similar to that of otherwise selected massive galaxies 
dBest et al. 1120051 ). This suggests that the AGN activity of 
NGC-hosted BGGs is largely governed by the same processes 
as isolated galaxies of similar mass. That is they affected 
mainly by their own circumgalactic envelopes. That the de¬ 
tection fraction for LE BGGs jumps significantly above this 
shows unequivocably that the cooling flow must be causing 
the increased duty cycle of radio loudness, therefore it seems 
natural that this same cooling is, directly or indirectly, fu¬ 
elling the AGN. 

7.1.1 Deeomposed Luminosity Functions 

We plot in the top and middle panel of Figure [T4l separate 
luminosity functions for the core and non-core components, 
considering only sources in the Main Sample. In the bottom 
panel of Figure [14] we show the equivalent plot to Figure [4] 
but incorporating only the sources in the Main Sample. We 
see that the total split at L-band is driven by the non-cores, 
as expected since this is the component that tends to be 
most dominant at ~1 GHz and is usually brightest overall. 
However, we see that the LE to NLE dichotomy is enhanced 
when considering only the cores. Core components in LEs 
are typically two orders of magnitude more powerful than 
those in NLEs. This split is equivalently shown in Figure[T5l 
where limits are conservative. Error bars show the range of 
the maximum and minimum separations of the distributions 
in Figure [2] if all cores lay infinitely or infinitesimally below 
the limits. 

In Figure fTbl we show the equivalent plot to Figure [21 



Luminosity at 10 GHz (W Hz ') 



Luminosity at 1 GHz (W Hz ') 



Luminosity at 1.4 GHz (W Hz ') 

Figure 14. As for Figure [4] but now using only the core compo¬ 
nents at 10 GHz (top), the non-core components at 1 GHz (mid¬ 
dle) and the 1.4 GHz monochromatic flux for only those sources 
in the Main Sample. Note that the overall spectrum at 1.4 GHz is 
most often dominated by non-core emission, as is reflected in the 
similarity between the split at L-band and that of the non-core 
component. However, the core activity is apparently even more 
environmentally dependent, with core powers in NLEs typically 
being up to two orders of magnitude less than those in LEs. 
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Figure 15. Separation of the LF-distributions for LEs and NLEs 
in terms of the ratio of their detection fraction, for the core 
components, non-core components and the equivalent 1.4 GHz 
monochromatic LF for only those sources in the Main Sample, as 
shown in Figure d Error bars are the maximum and minimum 
separation possible accounting for limits and hence are not truly 
‘errors’. The large lower uncertainties on the cores shown here are 
expected to be hugely over-estimated by this method as it would 
require all sources with a core limit to have an active core so far 
overlooked from observation, which we deem highly improbable. 
Considering this, a clear difference in core activity as a function of 
cluster environment is claimed. Note that X-positions have been 
shifted slightly for clarity. 


but now include the full MS+. Again, a larger split is seen 
for the core components. 

7.2 Dual-Mode Feedback - A Duty Cycle within a 
Duty Cycle 

Whilst LE-BCGs have a higher duty cycle of radio-loudness 
than NLEs, what is really striking is that the fraction of 
radio-loud sources that contain an active core component is 
also much higher in LEs. In effect this is an inner duty cycle 
- the portion of radio-loud time for which an AGN is actively 
injecting radio-emitting populations - and it appears to be 
this factor that really characterises the difference between 
LEs and NLEs. 

Several studies have shown that direct Bondi accretion 
of the hot gas on scales < Ikpc from the nucleus can provid e 
adequate fuel on average isee iMcNamara fc Nulsen1l2007ll . 
This rate is however too low for the most extreme out - 
burtsts (e.R. McNamara. R.ohanizadegan fc Nulsen I l201lh . 

I Allen et al. \ ( 2006l l claim a strong correlation between the 
Bondi rate and their measured cavity powers i n a small sam¬ 
ple of well-observed, local systems. However, iRussell et al. I 
(l2013tl find a much weaker relationship. _ _ 

In their recent review iHeckman fc Bestl (|2014| 'I argue 
that a plausible explanation for these disparate results may 
be that Bondi accreting gas goes through an intermediate 
stage where it cools prior to finally being accreted onto the 
black hole. Alternatively, the AGN may be fuelled by cold 
phase accretion whereby blobs of cold gas condense non- 
linearly at scales ~5-30kpc from the black hole and infall 



Luminosity at 1 GHz (W Hz"') 

Figure 16. As for Figure fT^ but using the MS-I-. Note that unlike 
the MS, which was largely unbiased on radio priors (see Section 
12.211 . the MS-h extension is flux limited at L-Band radio and hence 
contains a smaller fraction of radio-quiet objects than is truly rep¬ 
resentative of the full parent sample. The LF extrema given when 
limits are included are hence essentially useless for inference pur¬ 
poses and stand only to highlight our ignorance of the full picture 
when limited data is available. Notwithstanding, we see here that 
the larger split is seen amongst the core values (it stands to rea¬ 
son that all cores should be detected within the radio loud rather 
than radio quiet sample!). The smaller split in non-cores (as com¬ 
pared to Figure I14II can be attributed to this bias, since with 
the plot being cumulative the relatively lower detection amongst 
NLEs in the parent sample would serve to separate the lines fur¬ 
ther. That the core split remains large amongst the entirety of 
the radio loud BCG sample (to given limit) further strengthens 
the case that this is a genuine example of the environment affects 
AGN behaviour in a systematic way throughout the Universe. 

on le ss than the cooling timescale (e.g. IPizzolato &; Soker I 
l2005h . In a recent paper considering the origin of multi¬ 
phase gas in cool-cores, (|Voit & Donahu^l2Q14l) find that 
thermal conduction and cold-mode accretion are comple¬ 
mentary processes in regulating cluster cores. At higher 
core entropies conduction prevents the core from cooling 
radiatively whereas at lower entropy, thermal instabilities 
cause the formation of cold clouds that subsequently pre¬ 
cipitate onto the central black hole and power AGN feed¬ 
back. These scenarios all require that in some systems 
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there should be large amounts of cold gas near to the nu¬ 
cleus. Indeed there is evidence for rotating disks of cool gas 


in some BCGs fe.e. ISimkin 11 19791: lEkers & Simkin 

1982; 

Lim et al. 20001: Wilman et al. 20051: Hamer et al. 

2014; 

Russell et al. \ 2014|). The resultant cold clouds could then 


power the sporadic periods of high activity whilst the AGN 
activity could still relate to the wider Bondi rate on average. 


Such a scenario appears likely within cluster cores, 
where the cooling flow deposits large amounts of molecu¬ 
lar gas within the BCG. The steady build-up of such cold 
clouds ensures that the replenishment time is low and hence 
naturally explains the high duty cycle of radio loudness in 
both NLEs and LEs. The high inner duty cycle of active core 
components in LEs is slightly trickier to comprehend purely 
by sporadic processes. We postulate that within the LE clus¬ 
ters both ready cooled material and direct hot phase gas fuel 
the AGN. The clumpy cold clo uds would be respon sible for 
the brighter periods of activity (IWerner et al. II2014I '). In be¬ 
tween these periods, a steady trickle of hot gas would still 
be able to reach the nucleus ensuring the persistency of core 
emission. 

A similar pict ure to this is found in the simulations of 
iLi fc Bryan I (l2014l l who find that under idealised conditions, 
cool clumps condense from the IGM due partly to the actions 
of jetted outflows. It could be that the presence of a weak 
Bondi-powered jet catalyses the formation of cold clouds 
that can then fuel more powerful activity. Such a process 
may be partly responsible for the so calle d ‘molecular foun¬ 
tains ’ seen in some BCGs (e.g. A1835, iMcNamara et oL] 
l2014h where cool material appears to condense behind ris¬ 
ing cavities before falling back towards the central engine. 

7.2.1 Accretion Mode Considerations 

We have not in this paper explicitly classified our BGGs as 
low-excitation or high-excitation radio galaxies (LERGs or 
HERGs respectively), a distinction that appears strongly re¬ 
lated to the accretio n state (inefficient/efficie nt respectively 
for LER Gs/HER Gs: iBest fc Heckman1l2012h . However, the 
vast majority of BCGs are LERGs, typified by accretion 
efficiences L<0.01LEdd (where hEdd is the Eddington lumi¬ 
nosity). At these low rates, accretion is believed to be via 
an advection dominated accretion flow (ADAF). Whatever 
the coupling efficiency of the mechanical energy output by a 
BCG, this is not likely to substantially change over the range 
of luminosities we see in our sample as they always remain 
in the LERG, ADAF-stage. Changes in radio luminosity are 
therefore most likely to correspond to changes in mechanical 
feedback power (as corroborated by Figure fT^ . rather than 
large changes in the accretion structure such as the collapse 
of an ADAF into a classical Shakura- Sunyaev thin-disk (e.g. 
see review of accretion structures bv iDone et al. ir2007l L 

Additionally, in analogy with the scenario seen in black 
hole binaries, the transition from an ADAF to a thin-disk ac¬ 
cretion mode may be expected to coincide with a switch from 
magnetically arrested to magneto-rotationally supported ac- 
cret ion and hence the launchin g of a short-term ballistic 


jet ( 

Mirabel & Rodrfeuez II 19941: iRemillard & McCIintock 1 

I 2 OO 6 

: Dexter et al. \ 20141. Such an event would cause the 


collapse of the large scale-height magnetic fields present in 
the inner accretion zone that are required for the launching 
of a typical, steady jet (e.g. iMirabel et al. I Il992l : iFender I 


I 2 OOIII . The apparently highly persistent activity we infer 
from our sample would oppose such a magnetic restructur¬ 
ing, certainly for our LEs. That the periods of higher activity 
correspond to a difference in accretion structure (namely, a 
transition to a thin disk) is therefore considered highly un¬ 
likely and instead more likely correspond to something more 
akin to a greatly scaled-up analogue of the flaring seen in 
Sgr A*. 

fusion timeframes can be constructed to test the out¬ 
line feasibility of the above scenario. If we take the Alfven 
speed of electrons i n a typical cluster to be ~100kms“^ 
(iFerrari et al. II 2 OO 8 II then this translates to a dispersal ve¬ 
locity of roughly 0.1 kpc Myr“^. For a typical electron emit¬ 
ting lifetime of lOOMyr then a structure ~10kpc can be ex¬ 
pected from simple diffusion alone. If we consider that even 
in strongly confused cluster cores, the jets will provide some 
bulk transport away from the central black hole then it is 
clear that amorphous haloes are fully consistent with this 
toy model, assuming the dispersion is reasonably homoge¬ 
nous. 

7.3 Considering Relativistic Beaming 

For the size of our parent sample, geometry causes us to 
expect ~20 sources to be aligned within ~5° of the line-of- 
sight. Such a population may present itself as a population 
of flat spectrum, apparently powerful cores but would have 
their intrinsic core powers overestimated by potentially large 
factors. However, note that we purposefully removed BLLac 
objects from our parent sample so as not to be overtly af¬ 
fected by a handful of strongly beamed sources. There is 
also no logical reason why LE-BCGs would more commonly 
have aligned cores than NLEs. 

Relativistic beaming of the inner-jet in an existing ra¬ 
dio source could account for some seemingly strong, flat 
spectrum components of otherwise steep spectrum sources 
if the jet-axis has processed into favourable alignment. Our 
sample does include a couple of sources that have previ¬ 
ously been considered to be mildly beamed. For example, 
the BCG of A2055 appears to be a head-tail source on 
few-arcsecond scales, but the bright core may be beamed 
llPimbblet et al. ll2006l L Similarly, A2627(a) only appears to 
have marginally resolved jet structure on arcsecond scales 
but its AGN is X-ray dominated, hence the flux may be 
boosted by the presence of a be amed BLLac-like nucleus 
dRector. Stocke fc Perlman Ill999h . However, for this to ac¬ 
count for all our split spectrum sources would require a very 
high precession speed in a significant number of sources. Ad¬ 
ditionally, the long timescales between some of the archival 
data we use in compiling our SEDs shows that the flat 
and GPS-like behaviour is persistent over more than decade 
timescales. This is therefore unlikely to be purely the result 
of beaming, which would give significant, short-term vari¬ 
ation. Furthermore, VLBA imaging of the central regions 
shows symmetrical two-sided structures on few parsec scales 
in many of our active BCGs hence showing that the source 
is not favourably aligned for strong beaming. This VLBA 
data will be presented in an upcoming paper. 

Overall, we concede that some blurring of results due to 
relativistic effects are essentially unavoidable for any large 
sample of radio-AGN, however due to the arguments stated 
here we do not believe beaming to overtly affect our results. 
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7.4 Survey Considerations and Mimicked 
Evolution 

The presence of two very different radio components in the 
SEDs of BCGs, means that the source population sampled 
in a flux-limited radio survey of AGN is highly dependent 
upon the observed frequency; unlike the case for a pop¬ 
ulation of single spectral index sources. Higher frequency 
samples (roughly comparable to a horizontal split on Figure 
n will contain a higher proportion of core-dominated sys¬ 
tems whereas low frequency selec ted samples (more equiva¬ 
lent to a vertical spl it on Figure 151 Ivan Haarlem et al. 11201^ : 
iTingav et al. Il2013l l will fav our those dominated by steeper 
spectrum emission (see also I Sadler et aZ~ll2014l '). Whilst it 
is already well established that high frequency surveys will 
preferentially detect young sources, for BCGs the effect is 
slightly more subtle in that high frequency samples will pref¬ 
erentially detect those sources with the highest inner duty 
cycle of core activity (i.e. BCGs that are more persistent). 

As the youngest and most recent AG N activity will 
peak spectra l ly at higher frequencies (e.g. lO’Deallii^: 
ISadler et al. I 12014) . samples taken at frequencies below 
the characteristic turnover will preferentially detect older 
outbursts. Samples at progressively higher frequencies will 
therefore contain a greater proportion of younger sources. 
Conversely, for a single observing frequency, matching sam¬ 
ples at increasing redshift will show the same effect such 
that the population of radio sources to higher redshift, par¬ 
ticularly for redshifts greater than 2 (where a restframe 
~15 GHz characteristic GPS peak would be redshifted be¬ 
low 5 GHz), will appear younger and more active - effectively 
mimicking evolution in the source population. 

Much increased spectral coverage is required before im¬ 
provements to the radio k-correction above a simple power- 
law extrapolation will be confirmed possible/necessary or 
not. However, the effect should be considered when study¬ 
ing the redshift evolution of the radio population. 

The powerful core components in LE-BCGs, especially 
in instances where these cause spectral peaks to higher radio 
frequencies, may be an important contaminant in Sunyaev- 
Zehdovich (SZ) cluster surveys. The ramifications of these 
strong core components are explored in a sister paper, Hogan 
et al. 2015b (submitted). 


8 CONCLUSIONS 

We have studied the radio properties in BCGs drawn from 
a large sample of X-ray selected galaxy clusters. The sample 
is split by the presence of optical emission lines (Hq:-1 -[NH]), 
using the proxy that when these lines are present the clus¬ 
ter most likely corresponds to being a strong cool core and 
when absent the dynamical state of the cluster is markedly 
less relaxed. We present and collate a large radio data vol¬ 
ume for this sample and consider the overall radio properties 
of the sample as a function of environment. Furthermore, we 
decompose the BCG radio emission into two components - 
a core, attributable to ongoing injection AGN activity and 
a non-core comprising everything else. We then consider 
these components in order to better understand the activity. 
Chiefly we find that: 

• The duty cycle of radio-loudness is significantly higher 


for BCGs in strong cool-core clusters (>85%) than for those 
in non strong cool-core clusters (>52.5%). 

• LE BCGs are typically much more radio-powerful AGN 
at than those in NLEs - ~50% of LE BCGs hosting a radio 
source >10^'‘WHz“'^ at 1.4 GHz whereas only ~15% are 
similarly radio-powerful in NLEs. 

• The prevalence, and typical power, of an active ra¬ 
dio core is highly dependent on cluster state. 60.2% of LE 
BCGs in our sample contain a distinguishable core of which 
~83.1% are >10^^WHz“'^. Conversely, only 11.6% of our 
NLE BCGs contain a distinguishable core, with only ~5.0% 
of our NLE BCGs containing an active core of >10^®WHz“'^. 

• This core component shows better correlation with the 
canonical AGN tracer, [OHIJ5007A, than the ageing non¬ 
core component. It is thus likely that significant scatter often 
found in studies between radio emission (particularly from 
low resolution surveys) and other AGN tracers is due to long 
timelapses between emission periods. 

• The brightest cores are only hosted by the most X-ray 
luminous clusters, although bright non-cores can be hosted 
by both high and low X-ray luminosity clusters. 

• Both non-core and core radio emission correlates with 
cavity power in LEs. It appears that BCGs are persistently 
radio-active over bubble-rise timescales in these environ¬ 
ments. 

• The radio-power versus cavity-power correlation ap¬ 
pears to evolve with the spectral index of the radio source. 

• An increasing fraction of flat and inverted spectrum 
sources in samples selected at increasing radio frequency 
may mimic luminosity evolution in the total radio popu¬ 
lation if not fully accounted for. 

Overall, we find that BCGs are a varied population with 
a wide variety of radio behaviour. Future studies in the so- 
called ‘new golden age’ of radio astronomy that we are now 
entering with existing and upcoming facilities should un¬ 
cover many more facets to these intriguing behemoths. 
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APPENDIX A: JUSTIFICATION OF FITS - 
MAIN SAMPLE 

AO.l VLA - AE125 

A1991 Unresolved at both C and X bands. Fit to get a 
measurement of the non-core flux then extrapolate for a 
core upper limit. Likely to be a Compact Steep Spectrum 
(CSS) source. 

A2146 Flat spectrum, two observations at C-band show 
that it is variable which suggests we are seeing a dominant 
core. Fit this using the most contemporal C-band obser¬ 
vation to get a core measurement. Get an upper-limit for 
the non-core by taking the lowest frequency data-point 
(WENSS) and extrapolating to 1 GHz. Do this as expect 
the lowest frequency point to be non-core dominated but 
not directly observed near 1 GHz so a limit. 

RXJ1657.8-1-2751 Best fit using a dropline model. Use 
this to get a measurement of the non-core. Clear that there 
is no dominant core. Large difference between the peak and 
integrated fluxes at C-band. Use the peak of this with a 
core index of a=-0.2 to get an upper-limit for the core flux. 
RXJ1720.1-1-2638 Core and non-core can be clearly 
spectrally separated in the radio SED. There is a clear 
core component at C-band and L-band (using VLA-A) in 
addition to being consistent with the peak of the FIRST 
flux and with a BIMA flux for the core. These points show 
a flat core component which can be fitted to get a clear core 
at 10 GHz. Shows that this source is non-core dominated 
at low frequencies. VLSS, NVSS and integrated flux at 
C-band (AE125) can be used to get a measure of this 
component at 1 GHz. Central core appears surrounded by 
amorphous diffuse emission. Extrapolation would suggest a 
contributing non-core flux component at 10 GHz, resolved 
out at high resolution. 

Z7160 Shows a flat core component, consistent with the 
unresolved X-band observation, unresolved C-band and 
BIMA observation. Fit this using the unresolved VLA-A 
flux measurement as the 1.4 GHz flux. At L-band, it is 
clear that lower resolution observations are picking up more 
diffuse emission from the non-core component. Hence, we 
know that NVSS is picking up the non-core so connect 
this to lower frequency GMRT obtained flux to get a 
measurement of the non-core component. 

Z8193 Seeing a clear flat core component at higher frequen¬ 
cies that transitions to being dominated by a clear steep, 
non-core component at lower frequencies. Extrapolating 
this steeper component back, it is consistent with being 
the difference between the interferometric flux measured at 
C-band and the single-dish measures which would pick up 
this extended emission. Fit the flat component to get a core 
measurement then fit only the lower frequency points and 
extrapolate to 1 GHz to get a limit for the non-core flux. 
Z8276 See a clear split power law, that is well sampled 
enough to be fit directly. There is a flat component for the 
core, which appears slightly variable at C-band (see also 
Hogan et al. 2015b. Appears potentially slightly resolved at 
C-band but well-fit with unresolved gaussian. See a clear, 
steep non-core component. 

A407 Large, resolved source. Fit the extended non- 
core with a power law and then use the VLBA point 
llLiuzzo et al. I I 2 OI 0 II to extrapolate for a measure of the 
core (negligible at 1 GHz). Potentially could include a third 


component, non-core exhibits spectral turn-up at lower 
frequencies. For the purposes of this current statistical 
study, we can ignore the lowest frequency data as this com¬ 
ponent, if present, would only be important at frequencies 
much below 1 GHz. This does however suggest that there 
have been multiple, powerful periods of activity in this 
source. Some of the steepest emission may potentially be 
attributable to inner-relics. Note that the position given 
is that of the high peak and hence most likely to be a 
hot-spot; it does not appear as if the core is resolved at the 
resolution of our imaging. 

A621 Appears to be a classic steep spectrum source, not 
showing any spectral curvature. Elongated but not clearly 
resolved into components at C-band. There is a clear split 
between peak and integrated fluxes at both C and X-bands 
but morphologically this appears to be due to partially 
resolved double-lobe structure and hence the peak is likely 
just the brighter hotspot. Fit for non-core value but then 
extrapolate from the peak at X-band to derive a limit on 
the core. 

A757 Only sampled at L and C bands although the sources 
is clearly flat and unresolved, which is suggestive of core 
dominance. Fit for a core value and then extrapolate for a 
non-core limit. 

RXJ1053.7-1-5450 Weak source. Sampled at L and C 
bands only. Appears slightly resolved but not enough 
to clearly see a core. Fit the steep spectrum integrated 
component then extrapolate from the peak at C-band for 
the core limit. 

A1423 There is a head-tail source nearby but this is 
centred on a non-BCG galaxy. The BCG itself is undetected 
in our C-band imaging. 

A1366 Consistent steep spectrum between 38 MHz and 
43.3 GHz. Appears to be a head-tail in C-band map but 
clearly not resolving the core, just a hot spot. Fit with a 
single power and then extrapolate back from the 43.3 GHz 
observation to get a limit on the core. 

A1190 Appears to be slightly diffuse although not truly ‘re¬ 
solved’. There is a clear peak-to-integrated deficit seen from 
the fit but morphologically the source appears unresolved. 
The source has pu blished limits at 23.5 and 43.3 GHz 
llLin fc Mohr I l2009l l showing that there is no strong, flat 
component. Fit with a steep spectrum for the non-core and 
extrapolate back from 43.3 GHz limit to get a limit on the 
core. There is a large, bright (250 mjy) Wide-Angled Tail 
(WAT) source only ~80” to the north-west. 

A1773 CSS sampled only at L and C bands. Source is 
unresolved. Fit an index to retrieve a measure of the 
non-core and extrapolate for a core limit. 

A1775(SE) Large, messy source. Hint of spectral flattening 
towards higher frequencies, however it is only sampled up 
to C-band and so a true split-power model is not able to 
be robustly performed. Clearly losing some flux at higher 
resolution but not adequately resolving the source for a 
direct decomposition. Additionally, it could be argued 
that instead, there is actually spectral steepening towards 
lower frequencies. This appears more believeable from 
the morphology and so best to neglect lowest frequency 
points, fit the extended emission with a power law and then 
extrapolate from the peak (most likely to be a hot spot 
rather than the active core) to get a limit on the core. 
A1775(NW) Diffuse source, there is resolution but no 
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clearly defined core. Appears to be reasonably steep 
(a~0.7). Fit the diffuse component. There are limits at 22.5 
and 43.3 GHz llLin &: Mohr I l2009ll that show that there 
cannot be a flat core component attributable to the peak 
at C-band. Extrapolate back from the limit at 43.3 GHz to 
get a limit on any core. 

RXJ1442.2+2218 Sampled at just L and C bands. NVSS 
picks up excess flux over FIRST peak. Unresolved at C 
band. Extrapolate the flat component to get a measure of 
the core, then extrapolate from NVSS to get a limit on the 
non-core. 

A2009 Resolved core at L band, unresolved core/resolved- 
out extended emission at C and X bands. Fit the flat 
component. Integrated flux at L-band consistent with 
unresolved NVSS flux, which along with VLSS suggests the 
presence of an ultra-steep spectrum (USS: asteep > 1.5) 
component. Interpolate for the USS component, accounting 
for the expected core contribution at 1 GHz when inferring 
non-core component. 

A2033 Resolved double-lobed system. Low resolution 
literature values sample only the integrated flux which is 
steep spectrum. Fit this with a power law. Able to get a 
core measurement at C-band, extrapolate from this with 
generous uncertainty to retrieve a core value. 

A2055 Resolved head-tail. Core is very bright, flat 
spectrally (a~0.2) from L to C bands whereas ex¬ 
tended/integrated emission is relatively steep spectrum 
(a~0.63; see also Hogan et al. 2015b). Split-power won’t 
adequately decompose due to small coverage of core, 
however can fit a power law to each component and derive 
non-core component contribution. 

RXJ1522.0+0741 Commonly known as MKW3s. 
Literature values at low frequencies show that this 
is a past-outburst sou r ce with ageing emissi on (e.g. 
iKellerrnann et aTI 1 19691 : iGiacintucci ef oL] l2007l i. Fit a 
dropline to this. Unresolved core seen at C-band, extrap¬ 
olate with appropriate uncertainties from this to get a 
measure for the core flux at 10 GHz. 

A2063 Unresolved at X band and a limit at 22.5 GHz 
llLin &: Mohr 1 120091 ') . Peaks at L and C band consistent 
with there being an active, flat core component. Extended 
emission at C-band and L-band shows there is a steeper, 
non-core component. Fit the components separately, ac¬ 
counting for core when deriving non-core contribution. 
A2064 Extended source, possible head-tail or perhaps 
uneven lobes. No clearly resolved core, integrated spectrum 
consistent with classic steep spectrum lobe emission, peak 
most likely a lobe rather than the core so can only realis¬ 
tically get a limit on the core. Note that this position is 
from fit of small double, hence position may better reflect a 
hot-spot rather than the true nucleus. There is a reasonably 
bright (~25 mjy), partially resolved source only ~80” to 
the west. 

A2175 CSS source. Fit for non-core, extrapolate for core 
limit. 

Z1953 Busy field. Cluster is at high redshift (z«0.374) and 
appears to have blended double BCGs. Several literature 
observations match radio-sources to the BCGs but higher 
resolution imaging shows that the BCG(s) is(/are) radio 
undetected. 

A1132 Another busy field, some literature fluxes flagged 
as likely being confused. Appears as a steep, double lobed 


source. No clearly resolved core, extrapolate from the peak 
(likely lobe) to get core limit. Note that the given position 
is from a fit of the double and hence may better reflect a 
lobe position rather than the true nucleus. Fit for non-core. 
A761 R esolved source. Me asured core flux consistent with 
VLA-A lljetha et al. Il200^ ~) observation of the core. Fit the 
integrated emission for the non-core component and then 
extrapolate from the core measurement with appropriate 
uncertainty for the core. 

A1023 Only sampled at L and C bands, unresolved CSS. 
Fit for non-core and obtain a limit on the core. 

RXJ1206.5+2810 CSS. Only sampled at L and C bands. 
Fit for non-core and then extrapolate for a core limit. 
Z4673 CSS. Only sampled at L and C bands. Fit for 
non-core, extrapolate for the core limit. 

Z4803 Weak detection at C-band, no additional detections 
in the literature, including NVSS limit. Extrapolate for 
limits on both components. 

A1668 Remove single dish GB6, which appears to be con¬ 
fused with other nearby sources, and then consistent with 
a steep power law for the non-core. Source is unresolved at 
C-band but becomes resolved into two lobes (~0.94”, PA 
54.6) at VLA-A array X-band. VLBA observation (Hogan 
et al. 2015c, in prep) shows that there is no active core 
component. 

A1763 Large, head-tail source. Not resolving out the 
core here but there i s a h igh resolution observation 
dHardcastle fc Sakelliou I 120041 ') of the core. Extrapolate 
from the resolved core component of this to get a value for 
the core and then fit the extended emission for the non-core 
component. Note that position quoted herein is the peak of 
emission, which here constitutes a hot-spot as opposed to 
the SMBH core. 

A1677 See a deficit from peak-to-integrated measured 
flux at C band (and FIRST) but does not appear to be a 
separated core, the source appears unresolved. Integrated 
spectrum consistent with being non-core dominated steep 
spectrum. Fit this and extrapolate for a limit on the core. 
A2241 Appears to be unresolved CSS although a slight 
peak-to-integrated flux deficit. Fit for non-core, extrapolate 
for core limit. Companion source only ~25” to south-west 
and also a brighter ~30 mJy head-tail only ~2’ to the 

north. _ 

A239 0 Very powerful core, well covered bv lAueusto et ai] 
ll2006lf . Spectrum steepens at low frequencies indicative of 
there being a non-core component. Fit with a split power 
model. 

RXJ2214.7+1350 Powerful (3C442) radio source. Much 
extended emission, steep spectrum to be fit for the non-core. 
High resolution C-band data resolves out the extended 
emission revealing the core. Extrapolate from this for the 
core component, negligible compared to integrated emission 
but consistent when applied to split power model. 

A2572A Slightly resolved source although there is no 
clearly distinguishable core component. Integrated emission 
suggests a dominant steep spectrum non-core and so the 
flux deficit is more suggestive of the peak being due to one 
of two lobes rather than a strong core. Fit for the non-core, 
extrapolate from the peak to get a core limit. 

RXJOOOO. 1+0816 Only sampled at L and C bands but 
well-sampled at these. Variability shows that it is core 
dominated. Choose most co-temporal observations, fit for 
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the core (allowing for variability in the uncertainty) and 
extrapolate to get a limit on the non-core component. 
RXJ0021.6+2803 Weak CSS, only sampled at L and C 
bands. Undetected in AEllO but weak detection in AE125. 
Fit the non-core and extrapolate for the core. 

Z235 Flat-spectrum, core dominated source. Potentially 
curves above 100 GHz but large uncertainty on the highest 
radio-frequency data means this cannot be confirmed hence 
best to fit only with a power-law (Hogan et al. 2015b). Fit 
for the core and extrapolate for the non-core component. 
RXJ0058.9+2657 Beautiful looking double lobed source. 
Core peak in reaso nable agreement w ith VLBA measure¬ 
ment of the core dLiuzzo et al. I l2009l l. Fit the extended 
emission for the non-core component and then extrapolate 
from the core flux measurement with appropriate uncer¬ 
tainties to infer a value for the core component. 

A160 Large, clearly resolved source. Spectrally see a 
difference between the steep (potentially sometimes con¬ 
taminated in low resolution observations) extended emission 
and the flat, apparently active core. Fit these separately for 
the respective components. 

A2634 Another large resolved source, commonly known 
as 3C 465. Literature observations splits between higher 
resolution core observations and low resolution ‘total’ ob¬ 
servations. Can ht these separately, accounting for the very 
bright core when determining the non-core contribution. 
C-band observation (AE125) does hint at recovering some 
emission from hot-spots although this would not account 
for all ‘missing flux’. Only core component is reported. 
RXJ0107.4+3227 NGC383. Associated with the strong 
FRI source 3C 31. Majority of literature fluxes appear to be 
integrated, showing the total emission to be dominated by 
the steep spectrum non-core component. Fit this, removing 
fluxes that resolve out significant sections of the total flux. 
Resolved core flux from AE125 agrees well with the core flux 
reported by the Combin ed Radio All-Sky T argeted Eight 
GHz Survey fCRATES. iHealev et al.l 120071 '). Extrapolate 
from these to get a measure for the core value. 

RXJ0123.6+3315 NGC507. Another powerful extended 
source. Extended emission is resolved out at C-band 
observations leaving just the unresolved core. Fit the lower 
frequency emission for the non-core component and then 
extrapolate with reasonable uncertainties for a measure of 
the core component. 

A262 Slightly resolved source. Extended emission domi¬ 
nating integrated spectrum, clear steep component do wn 
to ~10 GHz. VLBA observation (iLiuzzo et al. 1 120101! of 
the core at 5 GHz shows that there is an unresolved 
core component. Spectral flattening to higher frequencies 
suggests this component is flat spectrum and the source is 
ht with a split-power model. 

RXJ0740.9+5526 Double source, resolved lobes but no 
clearly resolved core hence only a limit can be determined 
for this at C band. No VLBI observations so can only ex¬ 
trapolate from the limit for a limit on the core component 
and ht the steep spectrum lobe emission for the non-core 
component. Position given is estimated nuclear position. 
A115 Large, fuzzy double lobed source (3C 28). No 
clear core so only a limit on this, which ca n be used in 
conju nction with limits at 22.5 and 43.3 GHz (iLin fc Mohr I 
l2009h to get a limit on the core with the integrated emission 
being ht to retrieve the non-core component. Position given 


is estimated nuclear position. 


A0.2 VLA - AEllO 

A75 Weak unresolved detection at C-band but no addi¬ 
tional literature huxes. Extrapolate from this point to get 
limit on the core, no match in NVSS so extrapolate from 
this limit for a limit on the non-core. 

A76 Only two huxes. Unresolved at C-band. Steep spec¬ 
trum, ht to get non-core hux and extrapolate from C-band 
hux with a=-0.2 to get upper limit on the core. 

A77 Source unresolved at C-band. Appears to become 
dihuse at X-band with VLA-A array. Moderately hat 
spectrum although dihuse nature and rollover suggests 
best ht with a dropline model to get the non-core hux and 
then extrapolate from the X-band hux with a=-0.2 to get 
upper limit for the core. Inte g rated X-band measurement 
consistent with iLin fc Mohr I ll2009l! . suggests rollover is 
real. A limit at 22.5 GHz from this paper adds further 
weight that this is relatively compact yet ageing emission 
rather than a hat spectrum core. 

A147 Unresolved faint detection at C-band. No literature 
huxes. Taking the NVSS snapshot image of the region 
there is a faint source at the position that is not in the 
NVSS catalogue. The peak of this source is taken as the 
hux at 1.4 GHz. These hux measurements suggest a steep 
power-law. Fit to get a measure of the non-core hux and 
extrapolate C-band point with a=-0.2 to get upper limit 
on the core. 

A168 Only got data at L- and C-band. However, see that 
NVSS picks up a lot of extra hux in comparison with the 
peak of the FIRST detection so extrapolate this NVSS 
hux with a=-1.0 to get a non-core hux limit. Taking the 
peak of the FIRST detection with the effectively unresolved 
(peak >70% integrated) C-band hux then we see a hat core 
component so use this to estimate the core contribution at 
10 GHz. 

A193 USS source. Could potentially be resolving out hux 
at C-band. There is slight extent seen at C-band (peak 
>70% integrated). Use a=-0.2 from the peak of the C-band 
observation to get upper-limit for the core and interpolate 
the integrated huxes for a reasonable estimate of the 
non-core. 

A189 Appears slig htly elongated at C-band and is a 
known cavity system llDong et al. Il20fol! . No clear structure 
although is a ~35% hux dehcit also suggesting that this 
source is marginally resolved. Hint of spectral steepening 
for the extended emission although only got three points so 
ht these just with a single power and then extrapolate the 
C-band peak to 10 GHz with a=-0.2 to get an estimate of 
the core hux. 

RXJ0419.6+0225 Faint unresolved at C-band. Steep 
spectrum, ht a single power law for a non-core measurement 
and then extrapolate for a core limit. 

Z6718 Fairly steady steep spectrum from which the 
non-core can be determined. Potentially slightly extended 
at C-band. Extrapolate from the peak of the Cband 
observation for a limit on the core. 

A1902 Observed only at L and C-bands, this source is 
nevertheless unresolved with a steep index. From this, 
estimate the non-core and then extrapolate from C-band 
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for a core limit. 

A1927 Appear to be seeing unresolved, steep component. 
Use this to get a measurement of the non-core flux and then 
extrapolate with a=-0.2 from the unresolved C-band flux 
to get an upper-limit for the core. There is a brighter (12 
mjy) source ~2’ to the north-east as well as diffuse emission 
~5.3’ to the north-west that may be a phoenix-relic. These 
independent sources may be confused with the BCG in low 
resolution observations. 

A1930 There is a flat component between the unresolved 
FIRST and C-band observations that can be fitted for 
a core estimate. NVSS shows additional flux to FIRST, 
perhaps indicative of there being a weak non-core compo¬ 
nent being better sampled at this lower-resolution. The low 
frequency observation from WENSS confirms that a steeper 
component is present. Extrapolate from this point using 
a=-1.0 to get an estimate for the non-core. 

RXJ1440.6+0327 Observed at only L and C -bands. 
Unresolved at C-band, steeper than would be an unam¬ 
biguous core (q;= 0.62) but appears consistent with being 
attributable to an active core component between the 
FIRST peak and unresolved C-band observation. Measure 
core from this, allowing for large uncertainty. Seeing the 
more diffuse emission from NVSS so extrapolate this point 
with q:=- 1.0 to get a measure of the non-core flux. 

A1978 The unresolved C-band flux is consistent with a 
steep component if linked to the NVSS observation. Take a 
measurement of the non-core from this and then extrapolate 
the C-band peak to 10 GHz with a=-0.2 to get a limit on 
the core component. 

MACS1532.9+3021 CSS, unresolved at both C- and 
X-band. Fit with a single power to take a measurement of 
the non-core. Ex trapolate back fro m the BIMA measure¬ 
ment at 28 GHz (ICoble et al. IlioOTl ') using a=-0.2 to get an 
upper-limit for the core. 

A2110 Composed of an USS component (q:=- 1.9) and then 
a flatter (q:=- 0.25) core component that can be directly 
fit with a split power model. Consistent with it being 
unresolved at C-band. 

A2108 (a) & (b) No additional literature fluxes for 
sources at either of these positions. Brighter source nearby 
could have swamped catalogue detections. No SED fit pos¬ 
sible, urge caution using given fluxes, potentially spurious. 
RXJ1604.9+2356 Resolved source. Appears disturbed, 
shows potential FRI-like lobes or maybe head-tail morphol¬ 
ogy. Have a steady source that hints at synchrotron ageing 
although steep component adequately fit with a single 
power law to get the non-core flux. Very resolved at C-band 
and clear that the FIRST point is resolving out much of the 
lower spatial frequency flux compared to NVSS. Use the 
C-band peak to get a measure of the core flux from this flat 
component. Note that given position is estimate of nuclear 
position, falling between dominant lobes. 

A2204 Source well-fit with a split power model, showing 
spectral flattening to higher frequency. Appears unresolved 
at C-band although a gaussian fit suggests a flux decrement 
from the peak, maybe hinting that it is beginning to be 
resolved at VLA-C resolution. 

A2228 Weak unresolved detection at C-band but no 
additional literature fluxes. Extrapolate from this point to 
get a limit on the core. Non-detection in NVSS, use this for 
a non-core limit. 


A2244 Faint CSS. Fit for non-core and extrapolate for a 
limit on the core. There are two brighter sources within 2’ 
seen at C-band - one an unresolved ~4.1 mJy source to the 
north, the other a ~30 mJy double to the east. These may 
be confused with the BCG at lower resolution. 

RXJ1715.3+5725 NGC 6338. Flat, core dominated 
source, hint of mild variability. Consistent with WENSS 
flux still being core dominated. Fit with a single power 
to get core flux then extrapolate with Q!=-1.0 from the 
WENSS flux to get a non-core upper-limit. See also Hogan 
et al. 2015b 

Z8197 CSS. Unresolved at C- and X-bands. Consistent 
with a steep, single power. Get the non-core from this and 
then extrapolate from the X-band flux with a=-1.0 to get 
an upper limit on the core. 

RXJ1733.0+4345 There appear to be inner-relics nearby 
judging by low resolution, low frequency observations. The 
BCG itself is unresolved at G-band. Fit a flat component to 
this and the FIRST peak to get a measurement of the core. 
NVSS is picking up non-core flux above that recovered in 
FIRST so extrapolate (using a=-1.0) from this to estimate 
the non-core flux. 

A2443 A reasonably well-s ampled field although there 
is a large relic in the cluster (iGohen fc Glarkeni201ll l that 
causes confusion in some images. Spectral decomposition 
has used only observations with the necessary resolution to 
isolate BGG. The BGG looks largely resolved at G-band, 
although may be jetted to north-east. Fit steep component 
from NVSS to integrated C-band flux to get non-core then 
extrapolate using a=-0.2 from the C-band peak to get 
an upper limit on the core. This is a very dynamic field. 
In addition to the relic there is a diffuse, ~5 mJy source 
~2’ to the south as well as a WAT (~23 mJy) and a 
head-tail source (~10 mJy) both 2-3’ to north-west. There 
is therefore strong potential for confused observations of 
this BCG. 

A2457 Weak unresolved detection at G-band but no 
additional literature fluxes. Extrapolate from this to get 
limits on both the non-core and the core. 

A2495 Only two observations. Slightly resolved at G-band. 
Fit steep component from NVSS to integrated C-band flux 
to get non-core then extrapolate using q:=- 0.2 from the 
C-band peak to get an upper limit for the core. 

A2626 Sources contains and extremely steep (q=- 2.2) 
component at low frequencies and is well sampled over wide 
frequency range. Unresolved at C- and X-band. Fit the two 
components separately. Good example of a young, flat core 
but with extreme USS component. 

A2627 a Got an active core component as seen by 
GISMO/GARMA (see Hogan et al. 2015b). Resolved into 
fairly amorphous jetted structure at C-band, no extent 
at X-band. Can fit the flatter, high frequency component 
to the unresolved X-band flux for a measure of the core 
component. There is a hint of extended emission at lower 
frequencies. Still relatively flat but now what is classified as 
non-core so fit these seperately and subtract the expected 
core component to infer a non-core contribution. 

A2627 b This source is not particularly faint, however 
there appear to be no additional fluxes for it in the litera¬ 
ture. This may be due to confusion with A2627 (a). This 
could also contribute to over-estimating non-core flux for 
A2627(a). This source could not be robustly independently 
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fit with current data. Consider the two components when 
studying this source. 

A2665 Spectrum shows a higher frequency turnover that is 
consistent with an ageing synchrotron population. Resolved 
at C-band and unresolved at X-band suggests seeing the 
edge of the non-core and then the underlying core compo¬ 
nent. Fit a dropline model to get the non-core component 
and then extrapolate from the unresolved X-band flux to 
get an estimate of the core component. 

A2675 VLSS to NVSS interpolation gives a very steep 
spectrum (a=1.55). Unresolved C-band observation sug¬ 
gests there is a core component contributing at higher 
frequencies although extrapolation to 10 GHz would be 
uncertain. Cautiously just fit lowest two fluxes to get a 
reasonable estimate for the non-core then extrapolate from 
the C-band flux to get an upper limit on the core. There 
are no other sources apparent in field at C-band to suggest 
that the VLSS is confused. 

A2622 SED has a turnover to high frequency and can be 
well fit with a dropline model. No active core is apparent 
in this system. Only a diffuse envelope is detected at 
C-band and there is only an upper-limit from the X-band 
observation. Extrapolate from this upper limit to get a 
very stringent upper limit on the cor e flux. Note that 
this in terpretation is in agreement with ICiacintucci et oL] 
ll200i1i who considered this galaxy to be a dying radio 
source that is not currently being fed by nuclear activity. 
A566 There is no detection in the C-band VLA imaging at 
the position of BCG. There are two nearby radio galaxies. 
The BGG position is coincident with what appears to 
be inner core-relic emission, resolved so as to be able to 
isolate it in NVSS. Clearly not active but does appear to 
be directly related to activity of the BCG within emitting 
lifetime hence include as a non-core component. 

RXJ0751.3+5021 Only got detections at L and C bands, 
unresolved at both and the non-detection in WENSS 
shows this source to have a fiat index. Fit for the core and 
extrapolate from 1.4 GHz with index a = 1.0 to get a limit 
for the non-core. 

Z2089 Only got detections at L and G bands, unresolved 
at both with a steep index. Fit for the non-core and 
extrapolate from 4.86 GHz with index a = 0.2 to get a 
limit for the core. 

A763 BGG is a large, tailed source. Resolve out the com- 
pone nts and there is a p ublished high-resolution VLA core 
flux (Ijetha et al. I l20od i which agrees with the recovered 
core flux from our map. Fit the core as a single power law 
from these, the FIRST resolved peak and higher frequency 
observations of the core. Appears that the interferometric 
observations may be resolving out some of the more 
extended flux. Fit a dropline model to the non-core. 

Z1665 Only got observations at L and C bands, unresolved 
at both with flat index showing it to be core dominated. 
Fit for the core and extrapolate from 1.4 GHz with index a 
= 1.0 to get a limit for the non-core. 

Z2844 Flat core dominated source with a hint of extra 
emission at low frequency from WENSS. Eit the core with 
a power law and then extrapolate from WENSS to get a 
limit on the non-core. 

A1035 Only has fluxes at three frequencies. Unresolved at 
L and G bands with a flat index suggesting core dominance. 
Fit these to get a measure for the core and then extrapolate 


back from the WENSS point to get a limit on the non-core. 
A1204 Only got observations at L and C bands, unresolved 
at both, flat index, core dominated. There is a slight hint 
that there may be extra emission being picked up by 
NVSS over FIRST but equally this could be attributed to 
variability within an active core. Hence can only reasonably 
fit for the core and extrapolate from 1.4 GHz with index a 
= 1.0 to get a limit for the non-core. 

A1235 This source is in the FIRST region but is not in 
the FIRST catalogue. It is however detected at G-band 
(weakly) and there is a clear source in the FIRST cutout. 
This gives a flat index suggestive of a core so take an 
estimate of this and then extrapolate for a limit on the 
non-core. 

A1553 Appears to be a GSS. Slightly elongated at C-band 
and got a clear peak deficit. A lot more flux picked up by 
NVSS than by FIRST but restricted to just two frequen¬ 
cies. See a diffuse, core-relic like structure ~10arcsec to 
north-west in FIRST, not detected at C-band and confused 
at lower resolution. Fit (with suitably large errors) for the 
non-core and then extrapolate to get a limit on the core. 
RXJ1326.3+0013 Slightly resolved image suggests a one 
sided source. Fit the extended emission to get the non-core, 
extrapolate from the peak at X-band to get a limit on the 
core. 


AO.3 VLA - AE107 

RXJ0341.3+1524 Unresolved at C-band and has a flat 
index consistent with it being core dominated. Fit this and 
then extrapolate from NVSS using the usual a=-1.0 to get 
upper limit for the non-core. 

RXJ0503.1+0608 Unresolved at C-band although no 
additional fluxes in the literature. Not particularly faint 
(~5 mjy) suggesting either that previous observations were 
confused by other sources (there are several radio-bright 
sources in the vicinity) or that this is core-dominated and 
variable. Indeed, considering the NVSS map suggests that 
both of these scenarios may contribute. There is a bright 
nearby confusing source that would be confused at any 
lower resolution. Additionally, the BCG can be isolated 
in NVSS (below the catalogue limit) and shows that the 
spectrum is inverted and therefore core dominated. Fit for 
an estimate of the core and then extrapolate for a non-core 
limit. 

A611 Faint and unresolved at C-band. No additional 
detections in the literature with only an upper-limit in 
NVSS. Use these to get limits on both components using 
the representative indices. 

RXJ0819.6+6336 Spectrum is well-fit by a fairly steep 
(a=-0.8) single power law. C-band image hints at lobes 
which is confirmed by high resolution image at X-band 
with VLA-A array. In X-band a core component can be 
clearly distinguished. Other observations do not have the 
necessary resolution to confidently separate this so fit their 
integrated fluxes as a single power to get a measure of 
the non-core (which here is shown to be extended lobes). 
Extrapolate the core measurement at X-band to 10 GHz, 
with representative index and conservative uncertainty to 
get a relatively robust measure of the core flux. 

A667 Steep source that appears marginally resolved at 
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C-band although only two fluxes are available. Extrapolate 
from the C-band peak for a core upper limit. There is a ~7 
mjy double source only ~30” to the south-east that is likely 
confused at lower frequencies. Source appears confused in 
NVSS imaging. 

A97 1 Source appears in the 7C catalogue llWaldram et al. 1 
Il996h but this appears to be confused, otherwise would 
suggest incredibly steep (a>3.25) index that is hard to 
explain physically. Excluding this point then the spectrum 
can be fit with a reasonably steep power law (QRiO.82) to get 
a realistic non-core flux. Extrapolate from the unresolved 
C-band flux to get an upper limit on the core. 

A980 Steep spectrum source (ass 1.42) with excess flux 
picked up by NVSS over FIRST. A single power law gives 
a reasonable measurement of the non-core flux. Appears 
to be a small double in FIRST and marginally resolved 
at C-band. Extrapolate from the peak of the C-band 
measurement to get an upper limit for the core. Note 
that the given position is the C-band peak and may best 
represent a lobe rather than the true nucleus. 

A1045 Unresolved at C-band with a hint of a slight 
peak-to-integrated flux deficit at L-band although no clear 
extent. Spectrum continues to be steep down to WENSS. 
Appear to be seeing a non-core component dominating 
at lower frequencies. The core cannot be unambiguosly 
separated with available data hence fit for the non-core 
only and take a limit on core. 

RXJ1715.1-1-0309 Spectrum is a steep power law and 
source is resolved at C-band showing that the fit gives a 
good measure of the non-core. Extrapolate from the peak 
at C-band to get an upper limit for the core. Note that 
source appears to be resolved into lobes with no clear core. 
Perhaps a small-scale double. Position given is that of the 
peakflux and most likely represents a hot-spot rather than 
nucleus. 

A2261 Steep spectrum (awl.4) source that appears 
unresolved at C-band. Fit to get a measure of the non-core 
flux and then extrapolate from C-band to get upper limit 
for the core. Potential confusing source for low resolution 
observations ~2.5’ to north-west. 

RXJ1750.2-1-3504 Flat spectrum, appears to be core 
dominated. Fit with a single power-law to obtain a mea¬ 
surement of the core then extrapolate back from the lowest 
frequency point f7C: IWaIdram et al. Ill99a l to get an upper 
limit on the non-core. 

RXJ2129.6-1-0005 Unresolved at C-band, X-band and has 
a BIMA point dCoble et al. l[2007l ). Fitting these returns a 
flat spectrum from which a core component can be inferred. 
There is a clear flux difference between the peak of the 
VLA-A observation at L-band and NVSS that suggests that 
NVSS is picking up excess flux which can be associated 
with the non-core. Extrapolate from NVSS using tt=-1.0 
to get an estimate of the non-core flux, accounting for the 
inferred core. 


AO.4 VLA - AE099 

A291 Only got observations at L-band and C-band. 
Unresolved at both but interpolation is flat and there is 
a hint of variation between repeat observations at L-band 
suggesting that source is core dominated. Take an estimate 


of this and then extrapolate from NVSS to get a limit on 
the non-core. 

Z1121 Head-tail source where the tail is bent, wide and 
diffuse. There is only a marginal variation in the power 
law index of the SED. The peak-to-integrated flux and the 
resolved morphology, both at C-band enable the core to be 
isolated, however a direct split power fit to the integrated 
SED gives an unreasonable core estimate. Instead, fit the 
integrated fluxes with a single steep power law to get 
the non-core flux and then extrapolate from the resolved 
core component at C-band with q=- 0.2 and conservative 
uncertainty to obtain an estimate of the core flux. 
RXJ0821.0-1-0752 Appears to be a CSS although only 
observed at L- and C-bands. Unresolved at both although 
the index is steep (tt=-0.8). Extrapolate to get an upper 
limit on the core. Note that there is a strong (~30 mJy at 
C-band) head-tail only ~30” to the south-west. The BCG 
is confused with this source in NVSS although FIRST does 
separate them, hence only FIRST and AE099 can be used. 
Z2701 Source is an USS (a~2.0). There appears to be a 
slight kink in the higher frequency tail. Source is unresolved 
at C-band (highest frequency observed at) although this 
source is also observed with the VLBA (Hogan et al. 2015c, 
in prep.) that shows there is no active core component on 
milli-arcsec scales. Therefore fit for the non-core and then 
extrapolate for an upper-limit on the core. 

Z3146 Unresolved at C-band. L-band fluxes suggest that 
NVSS is picking up extra flux from the non-core compared 
to FIRST whilst the peak of the FIRST detection is consis¬ 
tent with being attributable to an active core, giving a flat 
(a~0. 4) index when com bined with the C-band and BIMA 
fluxes (ICoble et al. |[200^ . Fit this flat core component and 
then extrapolate from NVSS flux to get a measure of the 
non-core. 

Z3916 Taking the integrated fluxes then the SED is well 
fit by a dropline model with a steep power-law component 
(a=-1.5). From the L-band and C-band imaging there are 
hints that the peaks are partially separating the core but 
this is not unambiguosly well-resolved as to be able to make 
a confident core measurement hence extrapolate from the 
C-band peak for an upper limit on the core. In the radio 
imaging alone the source appears to be an FRH at C-band 
(AE099) and FIRST. However, overlaying these maps onto 
optical images of the region shows that there are actually 
three, roughly aligned radio-galaxies in the vicinity. The 
BCG is the brightest (30 mJy at L-band) and then two 
other unresolved sources, (3 mJy and 10 mJy at L-band) 
lie ~14” and ~28” to the north-west respectively. These 
sources are confused in NVSS and therefore note that this 
source likely suffers from confusion and hence the non-core 
figure may be an overestimate. It should be noted though 
that using only the fluxes from AE099 and FIRST would 
still classify this source as steep spectrum. 

A1651 Gonsistent with being a CSS although only observed 
at L- and C-band. Fit to get estimate of the non-core flux 
and then extrapolate with a flat index to get an upper limit 
on the core flux. 

A1664 Source is unresolved at both C- and X-band, 
showing a strong core with a reasonably flat (a=0.5) index 
from which a measurement of the core can be derived (note 
that this is confirmed by a VLBA observation, Hogan et 
al. 2015c). The spectrum steepens below 1 GHz (a=1.4). A 
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direct split-power fit fails and combing the two power-law 
fits to the individual components over-estimates the flux in 
the ~1 GHz range. This suggests that the core component 
likely turns over (self-absorbs) in GHz range. However, 
fitting the lower frequency points separately but accounting 
for the inferred core component gives a reasonable value for 
the non-core. 

A1084 Unresolved at L- and C-bands with the interpo¬ 
lation between these suggesting a fiat core component 
(a«0.1). The source falls within the TGSS region, with the 
recovered flux suggesting the presence of a steeper spectrum 
component at lower frequencies. Extrapolate with a=1.0 
from this 150 MHz observations to get an upper limit for 
the non-core at 1 GHz. Appears to suggest a very core 
dominated source at ~ GHz range frequencies, perhaps 
with a very steep spectrum amorphous halo of material to 
low frequency. 

A1885 Multi-epoch coverage shows this source to be 
variable at C-ba n d su ggesting core dominance. WISH 
llPe Breuck et ai] I 2 OO 2 I I observation confirms this core 
dominance. There is no significant non-core component, 
the source appears to be either a flat spectrum sources or 
a GPS. Fit to get the core flux and extrapolate from the 
WISH detection to get an upper limit on the non-core. 
A1682 Cluster has twin BCGs. A1682(b) is a non-detection 
in our C-band imaging. A1682(a) is initially matched as a 
powerful double-lobed source however further investigation 
with the optical overlays shows this to be a projected back¬ 
ground source and that the BCG itself is radio undetected. 


AO.5 VLA - AE117 L-Band 

Z808 Source contains inner-relics that are clearly visible in 
the C-band imaging. These appear to be associated with 
the BCG and hence dominate the integrated spectrum, 
which can be well-fit with a dropline model to give a 
measure of the non-core. A distinguishable, fiat spectrum 
core is apparent in the L-, C- and X-band imaging. Fitting 
this seperately enables a measurement of the central, active 
core to be obtained. 

A478 This source was not covered by our VLA-C obser¬ 
vations, however it was observed at both L- and X-bands 
as art of project AE117, showing one-sided morphology at 
L-band with the structure resolved out at X-band leaving 
only an isolated core. Interpolating between the high 
resolution L-band peak and the unresolved X-band flux 
returns a fiat spect rum. There is also a BIMA observation 
ll Coble et al. l[2007l j that suggests this source may contain 
a variable component, thus reinforcing that it is core 
dominated at higher frequencies. The measured core index 
is marginally steeper than usual when skewed by the BIMA 
measurement but the resolved nature suggests this is still 
attributable as a separate core component. NVSS appears 
to recover the non-core component above the flux expected 
from the active core so extrapolate from this using a=-1.0 
to get an estimate of the non-core component. 

Z1261 The BCG is associated with the radio source 
4C-I-53.16, which is a clearly resolved FRI/H. There are 
distinguishable inner jets at C-band but also clear hot-spots 
with spherical cap-like lobes. The integrated SED can 
be well-fit with a dropline model, highlighting that there 


is likely synchrotron ageing in the lobes. Use this fit to 
retrieve a measure of the non-core. Observations at L-, C- 
and X-band show a clearly resolved core, the isolated SED 
for this component only displaying an inverted index from 
which a measure of the c ore can be obtained . There is also a 
Very Small Array fVSA: [ciearv et al. II 2 OO 5 I ) observation at 
33 GHz. This array only has O.Sdegree resolution so unlike 
other high frequency observations does not provide a good 
measurement of the core flux. However, the flux measured 
is consistent with the dropline component so restrains the 
magnitude of the synchrotron ageing. 

RXJ1320.1+3308 Clearly resolved diffuse emission at 
both L- and C-band (using VLA-A and VLA-C array 
respectively) with only an unresolved core recovered at X- 
band (using VLA-A array). The integrated high-resolution 
L-band flux is consistent with the flux given by NVSS 
suggesting we are not losing emission at intermediate 
scales. Fit the SED for the resolved core seperately to 
get a measurement of the active component. The SED for 
the diffuse emission alone has a relatively flat spectrum 
(a«0.56) suggesting this component is resolved out rather 
than below the detection limit at X-band. Fit the lower 
frequency components to get a measure of this diffuse 
emission, accounting for the core as this is non-negligible at 
1 GHz. 

A1835 Source is a fairly classic CSS. Unresolved at all 
observed frequencie s and has a BIMA point at 28.5 GHz 
JCoble et al. 11200^ that shows the steep spectrum is con¬ 
sistent to higher frequencies. Fit this to get a measurement 
of the non-core and then extrapolate from the BIMA flux 
with index a=0.2 to get an upper limit on the core. 

AO.6 VLA - AE117 X-Band 

MACS0159.8-0850 Source is undetected at low fre¬ 
quency (e.g. in VLSS, ICohen et al. I l2007l ) and displays 
an inverted spectrum in the GHz-range, showing it to be 
core dominated. Sp ectrum is steady to 20 GHz (AT20g, 
iMurphv et al. l[2010l j so a GPS-fit is not-limiting although a 
turnover is expected above 20 GHz. Fit a single power-law 
to get a measurement of the core contribution at 10 GHz 
and then extrapolate from the VLSS non-detection to get 
an upper limit on non-core flux. 

RXJ0352.9+1941 Unresolved at C- and X-band and 
has a mildly inverted component that can be fitted to get 
a measure of the core. Appears to be fiat spectrum to 
low-frequency, extrapolate from NVSS with a=-1.0 to get 
a limit on the non-core. See also Hogan et al. 2015b. 
RXJ0439.0+0520 This source contains a very strong, 
self-absorbed core component that dominates above 
~1 GHz and a steep spectrum tail below this. Fit the steep 
spectrum component to lower frequencies for a measure 
of the non-core and fit the peaked component with the 
GPS-like model to get a measure of the core. 

A646 Source is core dominated with an inverted/peaked 
component that can be fit to measure the core flux. 
Extrapolate from the WENSS flux to get an upper limit for 
the non-core. See also Hogan et al. 2015b. 

A795 Unresolved at C-band but shows a steep single power 
law spectrum. Fit with a single power to get non-core flux. 
There is slight resolution at X-band. Extrapolate from the 
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X-band peak to get an upper limit on the core. 

Z3179 SED can be well fit using a dropline model to get 
the non-core. Extrapolate from the X-band flux to get an 
upper limit on the core. 

A1068 Appears marginally resolved at C-band and part 
of a double, however the second component appears un¬ 
associated and is not present at X-band. Fitting to L-band 
suggests continuation of steep index, indicative of a CSS. 
Fit to get a measure of the non-core and then extrapolate 
from X-band to get an upper limit on the core. 

A1361 BCG associated with the extended radio-source 
4C-I-46.23 that has two-sided morphology at C-band. The 
integrated spectrum can be fit with a dropline model to get 
the non-core component. The extended emission is resolved 
out with the VLA-A at X-band to leave an isolated core. 
Extrapolate from this to get a reasonable estimate of the 
core component at 10 GHz. 

RXJ1504.1-0248 Flat spectrum source to high frequency 
(see Hogan et al. 2015b), a nd unresolved on mil li-arcsecond 
scales at C-band as seen bv iBourda et fflZ.1 (l2010l i and Hogan 
et al. 2015c with the VLB A. Fit this fo r a measure of the 
core. S ource contains a known mini-halo ilGiacintucci et aT1 
l2011bll . This emission can be isolated from the BCG and 
the radio-power of this is not believed to be provided 
directly by the AGN hence fit the flat-component to get a 
core flux and then extrapolate from the NVSS point to get 
an upper limit for the non-core. 

4C -05.84 Large, extended source with a spectrum that 
can be fit with a dropline model. VLA-A array X-band 
observation appears to resolve out all the large scale emis¬ 
sion leaving just the unresolved core which is two orders 
of magnitude below what a straightforward extrapolation 
of the dropline shape would predict. Fit the integrated 
SED with a dropline model to get the non-core then 
extrapolate from the unresolved X-band core flux to get the 
measurement at 10 GHz for the core. 

Z90TT The centre of this cluster contains two radio-sources 
that are close enough in projection (<45”) to be confused 
in NVSS and at lower frequencies. Extrapolate from the 
peak of the isolated BGG to get an upper limit on the 
core flux. Give two values for the non-core; one for if only 
higher resolution data are used where the source is clearly 
separated and a significantly higher non-core estimate taken 
by just fitting the low resolution literature fluxes. The BCG 
is indistinct at C-band, appearing as a slightly elongated 
but faint source whereas the other source appears to have 
a short northern jet. 


AO.7 ATCA - C1958 - 2011 

A2734 Unresolved at C- and X-band with the ATCA, in 
conjunction with the NVSS measurement this source has 
a reasonably steep (q;~ 0.8) power law spectrum. It has a 
marginally matched VLSS detection however inspection of 
this overlaid onto optical imaging of the BCG suggest this 
is not associated. Fit the steep component to measure the 
non-core and then extrapolate with a=0.2 to get upper 
limit on the core. 

A2746 Unresolved at C- and X-bands. These fluxes give a 
flat (a=0.4) index c onsistent with core emission. SUMSS 
dMauch et al. I l2003l l detection suggests there may be a 


steeper component at lower frequencies although this is 
only constrained enough to be able to get an upper-limit 
for the non-core by extrapolating with a=1.0. 

A3112 This source has multi-epoch observations suggesting 
evidence of variability at C-band and higher frequencies. 
Additionally, the source appears potentially slightly re¬ 
solved with a small jet to the south and there is a larger 
peak-to-integrated flux discrepancy at X- than C-band. 
However, whilst there is evidence of core activity in this 
source the integrated spectrum is steep and appears to be 
dominated by the non-core. There is no clearly resolved 
core at the current resolutions, hence interpolate between 
the peak of X-band o bservation and the 20 GHz observation 
dMurphv et al. |[2010ll to get an upper limit on the core. Fit 
the steep component to get a flux at 1 GHz. Note that there 
is a 95 GHz observation of this source dSadler et al. Ilioosh 
that is consistent with the integrated spectrum continuing 
to high frequency and highlights that the core limit derived 
herein is not expected to be stringent. The source appears 
to be similar to an FRI/II in behaviour and may perhaps 
an inadequately resolved FR-type source. 

RXJ0528.9-3927 Faint, unresolved detection at G-band 
and only an upper limit at X-band. Extrapolate from the 
X-band limit to get an upper limit on the core and then 
fit the C-band observation with lower frequency detections 
that return an USS (a~1.7) to get a measure of the 
non-core. 

MACSJ0547.0-3904 One of the 34 most luminous 
MACS clusters (lEbeling et al. I l2010h . Unresolved at C- 
and X-band (potential hint of extent at C-band to the 
north-west but remapping suggests this is most likely 
an artefact), the inferred flat (a«0.1) index is consistent 
with the SUMSS flux. However, the source appears as an 
NVSS object with almost twice the flux expected flux from 
the spectral fit. Overlaying the NVSS and SUMSS maps 
shows a consistent unresolved source. Possible that this is 
a highly variable source or that perhaps the NVSS flux is 
inflated. The position (Dec«-39) is just above the NVSS 
horizon. We exclude the NVSS flux from our fit, recovering 
a core measurement and then extrapolate from the SUMSS 
detection for a limit on the non-core. 

AS701 Unresolved at both C- and X-bands and see a 
spectral inversion between these frequencies showing the 
presence of a core component. At lower frequencies the 
spectrum steepens as shown by a TGSS detection, fit 
therefore for a measure of the non-core. 

A3605 Unresolved at C- and X-bands with a flat (assO.l) 
spectral component from which a core component can be 
inferred. Extrapolating from the 150 MHz TGSS detection 
(with a=1.0) gives a flux at L-band that is consistent with 
the flux difference at 1.4 GHz between that expected from 
the core fit and that recovered in NVSS hence it appears 
reasonable to claim a non-core flux from TGSS only. This 
approach constrains the position of the self-absorption 
turnover of the core component to <1.4 GHz. 

RXJ1539.5-8335 Source is flat spetrum and appears to be 
core dominated. Unresolved at C- and X-bands, the SUMSS 
detection is more suggestive of there being a self-absorption 
turnover between L and C bands rather than any additional 
non-core flux component at lower frequencies. Fit with a 
single power law to get a measurement for the core and 
extraolate from the SUMSS detection to get a limit on the 
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non-core. 

AS805 Source has a consistently steep power-law index 
between 843 MHz and 9.0 GHz and is unresolved at all 
observed frequencies, classifying the object as a likely CSS. 
Fit the spectrum to obtain a non-core flux and extrapolate 
from the X-band peak to get an upper-limit on the core 
component. 

RXJ1931.6-3354 BCG associated with the radio source 
PKS 1928-34. Unresolved at C- and X-band with ATCA- 
6km but considering the SED it appears as if there is likely 
a steep spectrum component that is being resolved out. Fit 
this steep component seperately, then ht the unresolved 
core. 

RXJ1947.2-7623 Steep spectrum source, fit with single 
power-law to get a measure of the non-core and then 
extrapolate from the X-band peak to get an upper-limit on 
the core. 

A3992 Weak detection at C-band, undetected at X-band 
and no literature detections. Detection limits do not limit 
the spectrum to be sufficiently flat or steep and hence from 
the available information it cannot be claimed to be dom¬ 
inated by either core or non-core dominated. Extrapolate 
therefore from the C-band detection with flat index to get 
core limit and then extrapolate from the SUMSS detection 
limit for an upper-limit on the non-core component. 


AO.8 ATCA - Cl958 - 2008 

All Multi-epoch C-band observations suggest this source 
may be slightly variable. There is a distinct steep component 
in the SED from which to get a measure of the non-core. 
The spectrum flattens to high frequenc y, interpolating 
betw een the X-band peak and 20 GHz flux jMurphv et al. I 
l2010h gives a reasonable estimate of the core component. 
A3017 Unresolved at C- and X-bands. 20 GHz detection 
along with the X-band flux shows that the spectrum flat¬ 
tens to higher frequency and hence is expected to be core 
dominated at 10 GHz. The spectrum steepens below this 
and there appears to be an ultra steep component (a>1.5) 
to SUMSS. These components can be fit separately for 
reasonable estimates of the core and non-core respectively. 
RXJ0331.1-2100 The integrated spectrum can be well fit 
with a dropline model, indicative of it being non core dom¬ 
inated. Therefore fit to get a measure of th e non-core and 
then extrapolate from the 20 GHz detection llMurphv et al. I 
l2010li to get an upper limit on the core. Source is perhaps 
best classihed as a CSS with a sp ectral rollover to lower 
frequencies (see e.g. lO’Dea 1 119981 ). perhaps indicative of 

extended diff use emission at <10 0 MHz. _ 

A49 6 VLSS dCohen et al. Il2007li and CULGOORA (ISlee I 
Il995li detections show there to be an USS component 
to this source, whereas higher frequency observations 
show a strong, variable core component that flattens the 
spectrum and is dominant above a few GHz. Fit to fluxes at 
frequencies above 1.4 GHz to get a measure of the core and 
then separately fit to the lowest frequency observations to 
get the non-core. NVSS (1.4 GHz) is in the ‘crossover zone’ 
where the core and non-core are believed to contribute 
roughly equally and hence is used to check that the relative 
proportions of the components are consistent. 

RXJ0543.4-4430 Unresolved at both C- and X-bands. 


SED shows both a flat and a steep component that canbe 
fit with a split power-law model to obtain measures of the 
core and non-core components respectively. 

AS555 Source is extended in the C- observations although 
the core cannot be reliably isolated. Fit SED with a single 
power law to get the non-core flux. There is a peak-to- 
integrated flux decrement at X-band although again, the 
core cannot be isolated and hence extrapolate from the peak 
at X-band to get an upper limit on the core component at 
10 GHz. 

A3378 The SED has a well sampled steep component from 
which the non-core flux can be measured. The peak of 
the X-band detection in conjunction with the two 20 GHz 
llMurphy et al. |[2010l . and Mahony, private communication) 
fluxes suggest that there is an active core in this system that 
becomes more important to higher frequencies although 
this is not clearly being isolated. An unambiguous measure 
of the core contribution cannot therefore be claimed, hence 
extrapolate from the lower 20 GHz flux to get an upper 
limit for the core. 

RXJ0747.5-1917 This source is perhaps best classified 
as a CSS with a low frequency turnover. Unresolved at C- 
and X-bands although the imaging suffers from an elliptical 
beam shape. Fit a dropline model to the SED to get a 
measure of the non-core component and then extrapolate 
from the X-band peak to get an upper limit on the core. 
A1348 Source contains a variable core component that can 
be well-fit with a GPS-like model. This core dominance is 
confirmed by VLBA imaging (Hogan et al. 2015c). There 
is a steeper co mponent in the SE D at lower frequencies as 
seen in VLSS (ICohen et al. ll^OTli and WISH (?), with the 
shape consistent with the steep component just catching 
the turnover of the GPS-like core component. Fit a GPS 
model to the core and then fit a power law to the steep 
component to obtain a measure of the non-core, ensuring 
that the core contribution is accounted for. 

RXJ1304.3-3031 Source is unresolved at C- and X-bands, 
consistent with the GPS-like shape of the SED showing that 
this source is core dominated. Source does not currently 
match to the TGSS catalogue but does appear in the 
thumbnail image, below the catalogue limit. Nonetheless, 
the positions match and hence extrapolate from this TGSS 
detection to get an upper limit on the non-core. 

RXJ1315.4-1623 This source is unresolved and has an 
apparently self-absorbed spectrum, consistent with it being 
core dominated. There is a WISH detection at 352 MHz 
llDe Breuck et ai~ll2002li that shows it to be peaked and a 
tentative TGSS map detection at 150 MHz. This map de¬ 
tection may be indicative of a low-level non-core component 
although it should be stressed that this flux is recovered 
just above the noise. Hence, extrapolate from this to get 
only an upper limit on the non-core. 

A3581 Source is flat spectrum (q ~ 0.5) down to low 
frequency (e.g. 74 MHz with the VLSS iCohen et al. Il2007h 
and shows signs of variability in repeat observations at 
both C- and X-bands. The source is resolved with the 
VLBA (Hogan et al. 2015c), with the integrated flux of 
this roughly consistent with the unresolved G-band flux 
thus showing this source to be highly core dominated. Fit 
the resolved core component then remove this from the 
recovered flux of the lower resolution observation for an 
estimate of the non-core component. Also see Hogan et al. 
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2015b. 

AS780 Source is variable (Hogan et al. 2015b) and has a 
flat spectrum showing it to be core dominated. Fit the flat 
spectru m to get a core flux and then extrapolate back from 
WISH llDe Breuck et aZ.1 12 OO 2 I ') to get an upper limit on 
the non-core. Non-detection in VLSS (ICohen et al. 1120071 1 
suggests that this source must turnover to low frequency. 
RXJ1524.2-3154 The detected fluxes imply a flat spec¬ 
trum although this source is undetected by TGSS at 
150 MHz and the upper limit implies that this source must 
be a GPS . Fit the core component and then extrapolate 
from the TGSS limit to get an upper-limit on the non-core. 
RXJ1558.4-1410 This source contains a very dominant, 
self-absorbed core component along with a steep spectrum 
power-law component to low (<1 GHz) frequencies. Fit 
the core with a GPS-like model and then fit the steep 
component seperately with a power-law to obtain a value 
for the non-core. See Hogan et al. 2015b for a more in-depth 
look at this source. 

A3638 This source is unresolved and has a steep spec- 
trum (a~0.93) betw een C-band, X-band and 20 GHz 
llMurphv et al. \ l2010h but no other literature fluxes are 
available. However, there is a nearby bright source that is 
confused with the BCG at low resolutions and hence could 
explain why this source is apparently missing in some low 
frequency catalogues. From the high resolution data the 
source can be classified as a CSS. Fit the steep spectrum to 
obtain a measurement of the non-core and then extrapolate 
from the 20 GHz detection to get an upper-limit on the 
active core component. 

A3639 Steep spectrum source although ther e is a detection 
at 20 GHz in AT20g (iMurphv et al. l2010l i that suggests 
the spectrum may flatten to higher frequencies, which is 
indicative of this system containing an active core. There 
are insufficient data points to adequately fit using a direct 
split power model although the steep component can be fit 
with a single power-law for a non-core component and then 
interpolating between the 20 GHz and X-band data with 
conservative uncertainty allows for the core component to 
be estimated. 

AS851 Source has a flat spectrum and multi-epoch obser¬ 
vations at C-band suggest that it varies, indicating that 
this is core dominated. Fit to get a measure of the core 
flux and then extrapolate from the SUMSS detection for an 
upper limit on the non-core. 

RXJ2014.9-2430 A steep spectrum source that is po¬ 
tentially slightly extended to the West as seen with the 
ATCA-6km array at C-band although this is not apparent 
at X-band. Fit the SED to get a non-core flux and then 
extrapolate from the X-band detection to get an upper 
limit on the core. 

RXJ2213.1-2754 The SED for this source suggests signifi¬ 
cant variability at GHz frequencies. Additionally, it appears 
as if some low resolution observations may suffer from 
confusion. Eitting a power-law to the SED returns a flat 
index (a«0.5). Use this to obtain an estimate of the core 
component and then extrapolate from the NVSS detection 
(lower frequency observations appear to be confused and 
hence are excluded) to get an upper limit on the non-core. 
A3880 The BCG is associated with the radio-source 
PKS 2225-308, and shows extended single-sided structure 
at both C- and X-band. From lower resolution data at 


C-band (e.g. with Parkes, IWright. Otrupce^ llQQOh it ap¬ 
pears as if the interferometric observations are still missing 
extended emission. Fitting a single power-law to the SED 
comprising the integrated fluxes returns a steep index 
(q« 0.99). Use this to obtain a measure of the non-core flux 
and then extrapolate from the resolved core’s peak flux at 
X-band to obtain an estimate of the active core component. 
ASllOl Extended ERI-like structure seen at C-band 
although this is split into a more one-sided FRII-like 
morphology comprising a core and a hot spot at X-band. 
The integrated fluxes are consistent with a steep (a«1.4) 
index for the integrated emission that can be fit this to get 
a measure of the non-core. Extrapolate from the resolved 
X-band core with q:= 0.2 to get an estimate of the core flux 
at 10 GHz. 

A2580 Source can be fit with a dropline model suggest¬ 
ing that it is non-core dominated. Extrapolate from the 
X-band flux to obtain a core limit. The WENSS flux 
llRengelink et al7\ Il997li suggests that this source may 
turnover and flatten to lower frequency which could be sug¬ 
gestive of it being wrongly interpreted and actually being a 
core-dominated source. Multi-epoch of milli-arcsecond scale 
observations are required to unambiguously characterise 
this source. 

A2667 The SED is too undersampled to be reasonably 
directly fit using a split power. However, both C and 
X-band images show it to be unresolved, which c ombined 
with the 20 GHz flux (AT20g, iMurphv et al. l[2010h suggest 
that this source is core dominated and perhaps variable. 
The NVSS (1.4 GHz) flux is above the flatter index fitted at 
higher frequencies, which suggests there could be additional 
diffuse emission in the system although there are no lower 
frequency detections to reliably constrain this. Therefore, 
fit the flat spectrum component with a power-law to get a 
measurement of the core component and then extrapolate 
from the NVSS flux to get an upper limit on the non-core. 
A4059 Source is resolved into two-sided structure at 
C-band, with a clearly distinguishable core component. 
The SED of the integrated fluxes is well fit with a dropline 
model and confirms that this system is dominated by ageing 
emission in the lobes. The core component can be estimated 
by extrapolating from the peak of the X-band emission. 


AO.9 ALL THE NON-DETECTIONS 

All the non-detections were cross-matched with NVSS 
and/or SUMSS, depending on their position in the sky. The 
relative detection thresholds of these surveys and our G- 
band observations are such that where there was a match 
(confirmed by inspection of visual overlays to optical data) 
then this was taken as evidence of the system being dom¬ 
inated by a steep component. The catalogue flux was in 
these instances extrapolated to obtain an estimate of the 
non-core component and a core limit derived by extrapolat¬ 
ing from the higher frequency limit. In most instances there 
was no detection in either catalogue. In these situations, an 
extrapolation was made from the NVSS/SUMSS limit for 
the non-core and again, the higher frequency limit was ex¬ 
trapolated from to obtain a a core limit, using the usual 
indices as described in the main text. 
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APPENDIX B: DATA TABLES - MAIN SAMPLE 
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Table Bl: Recovered C-band fluxes. Note that the value given in the 
core column is the peak of the emission if unresolved or the peak of the 
core component for resolved sources. Redshifts are from Crawford et al. 
(1999) unless otherwise stated. 


Cluster BCG 


Position(J2000) Fluxes (mjy) 

RA DEC Core Total RMS Redshift Lines? 


VLA-C Array 


AE125 : 1999 : Bandwidth 50 MHz 


RXJOOOO.1+0816 

UGC12890 

00:00:07.09 

08:16:45.2 

41.90 

46.62 

0.06 

0.040 


RXJ0021.6+2803 

IV Zw 015 NOTESOl 

00:21:36.82 

28:03:02.6 

0.39 

0.37 

0.05 

0.094 

X 

Z235 

2MASX J00435213+2424213 

00:43:52.17 

24:24:21.1 

27.32 

30.28 

0.27 

0.083 

V 

RXJ0058.9+2657 

NGC326/4C+26.03 

00:58:22.63 

26:51:58.7 

11.21 

558.63 

0.26 

0.048 

X 

RXJ0107.4+3227 

NGC 383 

01:07:24.93 

32:24:45.6 

83.63 

1037.00 

1.51 

0.0175 

y 

A160 

VV 382 / MCG 02-04-010 

01:12:59.57 

15:29:28.8 

7.74 

257.26 

0.27 

0.044 

X 

RXJ0123.6+3315 

NGC 507 

01:23:39.90 

33:15:21.8 

1.47 

1.46 

0.06 

0.0169 

X 

A262 

NGC 708 

01:52:46.40 

36:09:06.1 

7.49 

17.96 

0.06 

0.0166 

V 

A407 

UGC 02489 

03:01:51.39 

35:50:22.5 

21.69 

202.69 

0.09 

0.0484 

V 

RXJ0341.3+1524 

III Zw054 

03:41:17.53 

15:23:47.5 

11.52 

12.98 

0.05 

0.029 

X 

A621 

2MASX J08111245+7002284 

08:11:12.48 

70:02:29.9 

11.26 

24.83 

0.06 

0.223 

X 

A646 

2MASX J08220955+4705529 

08:22:09.60 

47:05:52.7 

79.38 

85.47 

0.07 

0.1268 

y 

A761 

2MASX J09103593-1034568 

09:10:35.47 

-10:35:00.7 

11.04 

90.41 

0.15 

0.091 

X 

A757 

2MASX J09130775+4742307 

09:13:07.74 

47:42:30.3 

10.27 

11.10 

0.06 

0.0520 

N 

Z2661 

SDSS J094952.48+170737.4 

09:49:52.47 

17:07:37.3 

0.63 

0.61 

0.04 

0.3825 

X 

Z2701 

2MASX J09524915+5153053 

09:52:49.17 

51:53:05.1 

3.63 

3.85 

0.06 

0.215 

V 

Z2844 

NGC 3099 

10:02:36.54 

32:42:24.3 

8.50 

8.87 

0.06 

0.0502 

N 

Z3179 

2MASX J10255796+1241086 

10:25:57.97 

12:41:08.2 

21.81 

24.75 

0.05 

0.1432 

7 

A1023 

LCRS B102528.0-063237 

10:27:58.68 

-06:47:55.8 

2.71 

2.90 

0.05 

0.1165 

N 

RXJ1053.7+5450 

2MASX J10533658+5452047 

10:53:36.49 

54:52:04.9 

0.65 

1.34 

0.08 

0.070 

X 

A1132 

2MASX J10582366+5647417 

10:58:23.79 

56:47:40.7 

2.89 

6.60 

0.07 

0.1365 

X 

A1190 

MCG +07-23-031 

11:11:43.66 

40:49:15.8 

4.42 

6.33 

0.08 

0.0772 

X 

A1361 

4C +46.23 

11:43:39.59 

46:21:20.4 

71.01 

208.44 

0.12 

0.1167 

V 

A1366 

2MASX J11443683+6724211 

11:44:36.70 

67:24:21.4 

39.44 

70.82 

0.10 

0.1155 

X 

Z4673 

2MASX J11565578+2415362 

11:56:55.81 

24:15:35.6 

0.79 

0.76 

0.05 

0.1419 

X 

Z4803 

NGC 4073 

12:04:27.10 

01:53:45.7 

0.28 

0.27 

0.05 

0.0194 

X 

RXJ1206.5+2810 

NGC 4104 

12:06:38.89 

28:10:26.8 

0.53 

0.44 

0.05 

0.0281 

V 

A1668 

IC 4130 

13:03:46.60 

19:16:17.5 

18.34 

21.00 

0.05 

0.0640 

y 

A1677 

MCG +05-31-128 

13:05:50.71 

30:54:15.8 

16.65 

23.10 

0.05 

0.1845 

X 

RXJ1320.1+3308 

NGC5098 

13:20:14.76 

33:08:37.7 

10.77 

35.39 

0.11 

0.0377 

V 

A1763 

4C +41.26 

13:35:20.43 

40:59:59.3 

72.83 

217.31 

0.07 

0.2280 

N 

A1775(SE) 

UGC 08669 

13:41:50.58 

26:22:17.9 

24.95 

88.14 

0.08 

0.0700 

X 

A1775(NW) 

UGC 08669 NEDOl 

13:41:49.22 

26:22:26.5 

3.15 

7.04 

0.08 

0.0758 

X 

A1773 

2MASX J13420967+0213381 

13:42:09.67 

02:13:35.6 

0.52 

0.74 

0.05 

0.0763 

X 

A1885 

2MASX J14134379+4339450 

14:13:43.72 

43:39:45.0 

35.03 

36.72 

0.06 

0.090 

V 

RXJ1442.2+2218 

UGC9480 

14:42:19.37 

22:18:11.9 

10.60 

11.03 

0.05 

0.0970 

V 

A1991 

NGC 5778 

14:54:31.39 

18:38:32.4 

10.7 

11.4 

0.1 

0.0595 

V 

Z7160 

SDSS J145715.10+222034.4 

14:57:15.10 

22:20:34.3 

2.09 

2.41 

0.09 

0.2578 

V 

A2009 

2MASX J15001950+2122108 

15:00:19.52 

21:22:09.9 

4.65 

4.74 

0.05 

0.1532 

V 

A2033 

UGC9756 

15:11:26.48 

06:20:57.2 

9.24 

187.00 

0.10 

0.078 

N 

A2055 

2MASX J15184574+0613554 

15:18:45.79 

06:13:56.2 

106.99 

213.36 

0.16 

0.1019 

N 

A2064 

MCG +08-28-020 

15:20:52.36 

48:39:37.8 

11.17 

28.66 

0.06 

0.0741 

X 

RXJ1522.0+0741 

NGC5920 

15:21:51.86 

07:42:31.8 

2.41 

2.50 

0.05 

0.0451 

X 

A2063 

CGGG 077-097 

15:23:05.27 

08:36:33.0 

1.70 

4.46 

0.09 

0.0342 

X 

A2146 

2MASX J15561395+6620530 

15:56:14.00 

66:20:53.8 

6.7 

6.6 

0.1 

0.2343 

v/ 

A2175 

2MASX J16203111+2953276 

16:20:31.15 

29:53:27.7 

1.03 

1.31 

0.05 

0.0961 

X 

RXJ1657.8+2751 

NGC 6269 

16:57:58.11 

27:51:16.5 

4.87 

9.90 

0.07 

0.035 

X 

A2241 

4C +32.52C 

16:59:43.95 

32:36:55.0 

5.09 

6.60 

0.07 

0.0984 

X 

Z8193 

B3 1715+425 

17:17:19.21 

42:27:00.2 

83.3 

86.7 

0.2 

0.1754 

y 
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Table B1 - Continued 

Position(J2000) Fluxes (mjy) 


Cluster 

BCG 

RA 

DEC 

Core 

Total 

RMS 

Redshift 

Lines? 

RXJ1720.1+2638 

2MASX J17201001+2637317 

17:20:10.01 

26:37:32.0 

2.71 

13.26 

0.08 

0.1611 

V 

Z8276 

2MASX J17441450+3259292 

17:44:14.50 

32:59:28.8 

63.8 

72.7 

0.2 

0.075 

V 

A2390 

ABELL 2390:[YEA96] 101084 

21:53:36.83 

17:41:44.2 

202.19 

213.63 

0.10 

0.2328 

V 

RXJ2214.7+1350 

3C442/NGC7237 

22:14:46.89 

13:50:27.2 

46.02 

48.17 

0.13 

0.026 

A 

A2572A 

NGC 7578B 

23:17:13.78 

18:42:27.6 

7.87 

13.42 

0.05 

0.0400 

X 

A2634 

Core limit 

NGC 7720 

23:38:29.37 

27:01:53.2 

250.90 

253.19 

2.33 

0.0298 

A 

A115 

3C 028 

00:55:50.11 

26:24:34.7 

<7.18 

140.79 

0.11 

0.1970 

V 

RXJ0740.9+5526 
Upper limits 

UGC 03957 

07:40:58.16 

55:25:40.0 

<1.98 

18.14 

0.11 

0.0340 

X 

RXJ0123.2+3327 

NGC 499 

01:23:11.6 

33:27:36 

<0.18 

<0.18 

0.06 

0.0141 

N 

A665 

2MASX J08305736+6550299 

08:30:57.3 

65:50:32 

<0.18 

<0.18 

0.06 

0.1824 

X 

Z1953 

2MASX J08500730+3604203 

08:50:07.4 

36:04:15 

<0.3 

<0.3 

0.10 

0.374 

X 

A781 

SDSS J092025.17+303131.6 

09:20:25.1 

30:31:33 

<0.3 

<0.3 

0.10 

0.304 

X 

A1173 

2MASX J11091531+4133412 

11:09:15.2 

41:33:43 

<0.15 

<0.15 

0.05 

0.0767 

X 

A1185 

NGC3550 

11:10:38.3 

28:46:03 

<0.15 

<0.15 

0.05 

0.0348 

X 

A1302 

2MASX J11331462+6622454 

11:33:14.6 

66:22:46 

<0.18 

<0.18 

0.06 

0.1148 

X 

A1423 

2MASX J11571737+3336399 

11:57:17.4 

33:36:40 

<0.15 

<0.15 

0.05 

0.213 

X 

RXJ1205.1+3920 

2MASX J12051040+3920476 

12:05:10.2 

39:20:49 

<0.15 

<0.15 

0.05 

0.037 

X 

RXJ1223.0+1037 

NGC 4325 

12:23:06.7 

10:37:17 

<0.15 

<0.15 

0.05 

0.0259 

V 

Z5247 

2MASX J12341746+0945577 

12:34:17.5 

09:46:00 

<0.15 

<0.15 

0.05 

0.229 

X 

A1589 

MCG +03-32-083 

12:41:17.4 

18:34:30 

<0.18 

<0.18 

0.06 

0.0709 

X 

A1831 

CGGG 162-041 

13:59:15.0 

27:58:34 

<0.18 

<0.18 

0.06 

0.0760 

X 

A1914 

2MASX J14255668+3748589 

14:25:56.7 

37:49:00 

<0.18 

<0.18 

0.06 

0.170 

^/ 

A2061 

2MASX J15211133+3035023 

15:21:11.1 

30:35:03 

<0.15 

<0.15 

0.05 

0.0753 

X 

A2111 (a) 

2MASX J15394049+3425276 

15:39:40.5 

34:25:27 

<0.21 

<0.21 

0.07 

0.2317 

X 

(b) 

2MASX J15394179+3424426 

15:39:41.8 

34:24:43 

<0.21 

<0.21 

0.07 

0.2300 

X 

A2124 

UGC 10012 

15:44:59.1 

36:06:35 

<0.15 

<0.15 

0.05 

0.0663 

X 

A2201 

2MASX J16265900+5528298 

16:26:59.0 

55:28:30 

<0.18 

<0.18 

0.06 

0.130 

X 

A2208 

2MASX J16293891+5831526 

16:29:38.9 

58:31:53 

<0.3 

<0.3 

0.1 

0.1329 

X 

A2249 

2MASX J17094864+3427320 

17:09:48.6 

34:27:32 

<0.24 

<0.24 

0.08 

0.0873 

X 

Z8852 

NGC 7499 

23:10:22.3 

07:34:52 

<0.90 

<0.90 

0.30 

0.0399 

X 

A2572B 

AEllO : 1997 : 

NGC 7571 

Bandwidth 50 MHz 

23:18:30.3 

18:41:21 

<0.21 

<0.21 

0.07 

0.0370 

X 

A75 

2MASX J00392858+2113480 

00:39:28.55 

21:13:48.4 

0.67 

0.66 

0.12 

0.062 

N 

A76 

IC 1568 

00:39:55.97 

06:50:55.4 

0.47 

0.34 

0.11 

0.0407 

X 

A77 

UGC 00428 

00:40:28.26 

29:33:21.3 

4.81 

5.04 

0.09 

0.071 

X 

A147 

UGC 00701 NED02 

01:08:12.07 

02:11:38.6 

0.50 

0.38 

0.11 

0.042 

X 

A168 

UGC 00797 

01:14:57.61 

00:25:51.3 

1.30 

1.88 

0.1 

0.0443 

X 

A193 

IC 1695 

01:25:07.62 

08:41:58.0 

1.97 

2.60 

0.09 

0.0484 

X 

A189 

NGC 0533 

01:25:31.41 

01:45:33.2 

6.79 

10.45 

0.12 

0.019 

X 

RXJ0419.6+0225 

NGC 1550 

04:19:37.91 

02:24:35.0 

0.82 

0.83 

0.15 

0.0133 

X 

Z1261 

4C +53.16 

07:16:41.22 

53:23:09.5 

33.6 

615.4 

0.2 

0.064 

X 

RXJ0751.3+5012 

UGC 04052 

07:51:21.01 

50:14:10.0 

5.83 

5.98 

0.06 

0.0236 

V 

A646 

2MASX J08220955+4705529 

08:22:09.54 

47:05:52.8 

81.5 

84.4 

0.3 

0.1268 

V 

Z1665 

IC505 

08:23:21.66 

04:22:20.8 

8.21 

8.29 

0.07 

0.0311 

N 

Z2089 

2MASX J09003684+2053402 

09:00:36.88 

20:53:40.5 

3.14 

3.47 

0.09 

0.235 

V 

A763 

MGl J091235+1600 

09:12:35.09 

16:00:00.1 

1.13 

24.03 

0.13 

0.0892 

X 

A795 

2MASX J09240529+1410217 

09:24:05.31 

14:10:21.6 

24.18 

24.77 

0.16 

0.1355 

V 

Z2844 

NGC 3099 

10:02:36.54 

32:42:24.4 

8.59 

9.14 

0.11 

0.0502 

N 

A1035 

2MASX J10321392+4016164 

10:32:13.95 

40:16:16.4 

3.55 

3.52 

0.11 

0.078 

N 

A1204 

2MASX J11132052+1735409 

11:13:20.49 

17:35:41.0 

1.79 

1.76 

0.10 

0.1706 

^/ 

A1235 

SDSS J112315.72+193547.1 

11:23:15.72 

19:35:47.1 

0.81 

0.65 

0.09 

0.104 

X 

A1553 

MCG 02-32-109 

12:30:43.27 

10:34:43.3 

1.92 

2.58 

0.10 

0.1634 

X 

RXJ1326.3+0013 

2MASX J13261760+0013177 

13:26:17.39 

00:13:23.4 

4.50 

7.15 

0.09 

0.0821 

X 

Z6718 MCG +08-26-021 
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14:21:35.84 

49:33:04.3 

1.3 

1.5 

0.1 

0.071 

X 
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Table B1 - Continued 

Position(J2000) Fluxes (mjy) 


Cluster 

BCG 

RA 

DEC 

Core 

Total 

RMS 

Redshift 

Lines? 

A1902 

2MASX J14214046+3717304 

14:21:40.55 

37:17:30.9 

0.7 

0.7 

0.1 

0.160 

X 

A1927 

2MASX J14310681+2538013 

14:31:06.80 

25:38:00.6 

2.9 

3.3 

0.1 

0.0967 

X 

A1930 

MCG +05-34-067 

14:32:37.97 

31:38:48.7 

5.7 

5.7 

0.1 

0.1316 

V 

RXJ1440.6+0327 

NGC 5718 

14:40:42.86 

03:27:55.3 

1.1 

0.9 

0.1 

0.0274 

N 

A1978 

2MASX J14510936+1436432 

14:51:09.35 

14:36:43.3 

0.72 

0.53 

0.09 

0.1468 

X 

MACS1532.9+3021 

SDSS J153253.78+302059.3 

15:32:53.78 

30:20:59.3 

8.78 

8.82 

0.08 

0.3615 

V 

A2110 

2MASX J15395079+3043037 

15:39:50.79 

30:43:04.1 

1.75 

1.90 

0.08 

0.0976 

N 

A2108 (a) 

2MASX J15401594+1752292 

15:40:15.87 

17:52:28.4 

0.8 

0.9 

0.1 

0.092 

X 

(b) 

2MASX J15401902+1751232 

15:40:19.17 

17:51:25.2 

1.0 

1.6 

0.1 

0.092 

X 

(c) 

2MASX J15401797+1753042 

15:40:18.0 

17:53:04 

<0.3 

<0.3 

0.1 

0.092 

X 

RXJ1604.9+2356 

NGC 6051 

16:04:56.65 

23:55:57.5 

38.5 

190.3 

0.2 

0.0324 

X 

A2204 

VLSS J1632.7+0534 

16:32:46.95 

05:34:32.7 

21.3 

27.2 

0.1 

0.1514 


A2228 

2MASX J16480084+2956575 

16:48:00.82 

29:56:56.7 

0.39 

0.39 

0.07 

0.1013 

X 

A2244 

2MASX J17024247+3403363 

17:02:42.48 

34:03:37.3 

0.73 

0.82 

0.07 

0.0980 

X 

RXJ1715.3+5725 

NGC 6338 

17:15:22.98 

57:24:40.4 

29.2 

30.5 

0.1 

0.0282 

V 

Z8193 

B3 1715+425 

17:17:19.21 

42:26:59.7 

86.5 

88.7 

0.15 

0.1754 

V 

Z8197 

2MASX J17181198+5639563 

17:18:11.93 

56:39:55.9 

7.4 

8.9 

0.06 

0.1140 

V 

RXJ1733.0+4345 

IC 1262 

17:33:02.01 

43:45:34.7 

5.2 

5.5 

0.1 

0.0331 

v/ 

Z8276 

2MASX J17441450+3259292 

17:44:14.46 

32:59:29.3 

68.2 

71.7 

0.13 

0.075 

V 

A2443 

2MASX J22260792+1721228 

22:26:07.94 

17:21:22.2 

4.57 

9.04 

0.06 

0.1105 

X 

A2457 

2MASX J22354078+0129053 

22:35:40.77 

01:29:05.9 

0.37 

0.32 

0.06 

0.0592 

X 

A2495 

MCG +02-58-021 

22:50:19.72 

10:54:12.6 

1.82 

2.85 

0.09 

0.0808 

V 

A2626 

IG 5338 

23:36:30.49 

21:08:47.5 

6.66 

7.27 

0.04 

0.0552 

V 

A2627 (a) 

B2 2334+23 

23:36:42.12 

23:55:29.0 

88.4 

138.7 

0.1 

0.127 

N 

(b) 

2MASX J23364245+2354442 

23:36:42.47 

23:54:44.6 

19.1 

20.2 

0.1 

0.122 

N 

Z9077 

2MASX J23503544+2929386 

23:50:35.15 

29:29:44.4 

1.92 

3.95 

0.06 

0.015 

V 

A2665 

MGG +01-60-039 

23:50:50.56 

06:08:58.6 

4.77 

7.93 

0.09 

0.0567 

V 

A2675 

Diffuse envelope only 

2MASX J23554260+1120355 

23:55:42.61 

11:20:35.5 

3.9 

3.9 

0.1 

0.0746 

X 

A2622 

Upper limits 

4G +27.53A 

23:35:01.5 

27:22:21 

<0.24 

5.91 

0.08 

0.061 

X 

A7 

2MASX JOOl 14523+3224562 

00:11:45.2 

32:24:56 

<0.18 

<0.18 

0.06 

0.1017 

X 

A21 (a) 

2MASXi J0020373+283928 

00:20:37.4 

28:39:28 

<0.3 

<0.3 

0.1 

0.0967 

X 

(b) 

2MASX J00203715+2839334 

00:20:37.1 

28:39:34 

<0.3 

<0.3 

0.1 

0.0967 

X 

RXJ0021.6+2803 

IV Zw 015 NOTESOl 

00:21:36.8 

28:03:02 

<0.3 

<0.3 

0.1 

0.094 

X 

A84 

2MASX J00415507+2122379 

00:41:55.0 

21:22:38 

<0.78 

<0.78 

0.26 

0.103 

X 

A104 

2MASX J00494980+2427021 

00:49:49.8 

24:27:02 

<0.45 

<0.45 

0.15 

0.082 

X 

A272 

V Zw 139 NED05 

01:55:10.6 

33.53:48 

<0.15 

<0.15 

0.05 

0.0898 

X 

RXJ0228.2+2811 

IG 0227 

02:28:03.6 

28:10:31 

<0.3 

<0.3 

0.1 

0.0351 

X 

A566 

KUG 0659+633 

07:04:28.6 

63:18:41 

<0.3 

<0.3 

0.1 

0.0945 

X 

A602 

2MASX J07531662+2924051 

07:53:16.5 

29:24:06 

<0.48 

<0.48 

0.16 

0.0601 

X 

A750 

2MASX J09091273+1058286 

09:09:12.6 

10:58:29 

<0.33 

<0.33 

0.11 

0.177 

N 

A961 

2MASX J10162281+3338170 

10:16:23.0 

33:38:19 

<0.27 

<0.27 

0.09 

0.124 

X 

A1177 

NGG 3551 

11:09:44.4 

21:45:34 

<0.3 

<0.3 

0.1 

0.0323 

X 

A1201 

2MASX J11125450+1326093 

11:12:54.5 

13:26:10 

<0.27 

<0.27 

0.09 

0.1679 

X 

A1437 

2MASX J12002533+0320490 

12:00:25.3 

03:20:50 

<0.21 

<0.21 

0.07 

0.1336 

X 

Z4905 

2MASX J12101679+0523097 

12:10:16.8 

05:23:11 

<0.36 

<0.36 

0.12 

0.0766 

N 

A1800 

UGG 08738 

13:49:23.6 

28:06:26 

<0.27 

<0.27 

0.09 

0.0750 

X 

A1809 

2MASX J13530637+0508586 

13:53:06.4 

05:08:59 

<0.3 

<0.3 

0.1 

0.0796 

X 

A1918 

2MASX J14252238+6311524 

14:25:22.5 

63:11:53 

<0.27 

<0.27 

0.09 

0.139 

X 

A1983 (a) 

2MASX J14525528+1642106 

14:52:55.3 

16:42:11 

<0.45 

<0.45 

0.15 

0.0442 

X 

(b) 

CGGG 105-055 

14:52:56.9 

16:43:41 

<0.45 

<0.45 

0.15 

0.0459 

X 

A2034 

2MASX J15101172+3329112 

15:10:11.7 

33:29:11 

<0.3 

<0.3 

0.1 

0.111 

X 

A2050 

2MASX J15161794+0005203 

15:16:17.9 

00:05:21 

<0.27 

<0.27 

0.09 

0.118 

X 

A2069 

2MASX J15240841+2952553 

15:24:08.4 

29:52:55 

<0.3 

<0.3 

0.1 

0.1138 

X 

A2072 

2MASX J15254866+1814093 

15:25:48.7 

18:14:09 

<0.3 

<0.3 

0.1 

0.127 

y/ 

A2107 UGC 09958 

Continued on Next Page. .. 

15:39:39.0 

21:46:58 

<0.36 

<0.36 

0.12 

0.042 

X 
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Table B1 - Continued 

Position(J2000) Fluxes (mjy) 


Cluster 

BCG 

RA 

DEC 

Core 

Total 

RMS 

Redshift 

Lines? 

A2219 

2MASX J16401981+4642409 

16:40:19.8 

46:42:41 

<0.3 

<0.3 

0.1 

0.2248 

X 

A2294 

2MASX J17241223+8553116 

17:24:12.1 

85:53:12 

<0.27 

<0.27 

0.09 

0.178 

V 

RXJ1740.5+3539 (a) 

CGCG 199-007 NED02 

17:40:34.3 

35:39:13 

<0.3 

<0.3 

0.1 

0.0416 

X 

(b) 

CGCG 199-007 NEDOl 

17:40:32.1 

35:38:46 

<0.3 

<0.3 

0.1 

0.0448 

X 

Z8338 

NGG 6582 NED02 

18:11:05.1 

49:54:33 

<0.27 

<0.27 

0.09 

0.047 

X 

A2318 

2MASX J19051142+7805369 

19:05:11.4 

78:05:37 

<0.33 

<0.33 

0.11 

0.1405 

X 

A2537 

2MASX J22082334-0209489 

22:08:23.3 

-02:09:49 

<0.24 

<0.24 

0.08 

0.295 

X 

A2589 

NGG 7647 

23:23:57.4 

16:46:38 

<0.3 

<0.3 

0.1 

0.0407 

X 

A2593 

NGC 7649 

23:24:20.1 

14:38:50 

<0.45 

<0.45 

0.15 

0.0423 

X 

AE107 : 1996 : Bandwidth 50 MHz 








RXJ0341.3+1524 

III Zw 054 

03:41:17.49 

15:23:40.6 

10.49 

11.31 

0.08 

0.029 

X 

RXJ0503.1+0608 

2MASX J05030697+0607564 

05:03:06.97 

06:07:56.9 

5.4 

5.5 

0.2 

0.088 

X 

A611 

2MASX J08005684+3603234 

08:00:56.85 

36:03:23.0 

0.45 

0.40 

0.05 

0.288 

N 

RXJ0819.6+6336 

2MASX J08192591+6337256 

08:19:25.86 

63:37:26.1 

5.5 

10.0 

0.1 

0.1186 

X 

A667 

2MASX J08280587+4446005 

08:28:05.84 

44:46:01.1 

2.16 

3.46 

0.06 

0.145 

X 

A971 

2MASX J10195207+4059179 

10:19:52.08 

40:59:18.6 

1.8 

2.1 

0.1 

0.093 

X 

A980 

2MASX J10222849+5006200 

10:22:28.43 

50:06:20.1 

1.6 

2.6 

0.1 

0.158 

X 

A1045 

2MASX J10350012+3041380 

10:35:00.14 

30:41:38.2 

2.24 

2.46 

0.09 

0.1381 

X 

RXJ1715.1+0309 

2MASX J17151218+0309380 

17:15:12.14 

03:09:42.6 

17.6 

45.7 

0.1 

0.1647 

V 

A2261 

2MASX J17222717+3207571 

17:22:27.06 

32:07:58.1 

0.64 

0.59 

0.05 

0.224 

X 

RXJ1750.2+3504 

2MASX J17501683+3504587 

17:50:16.90 

35:04:58.5 

31.0 

31.9 

0.1 

0.1712 

^/ 

RXJ2129.6+0005 

2MASX J21293995+0005207 

21:29:39.96 

00:05:21.6 

8.01 

9.05 

0.07 

0.2346 

A 

Upper limits 









A68 (a) 

2MASX J00370686+0909236 

00:37:06.8 

09:09:24 

<0.18 

<0.18 

0.06 

0.250 

X 

(b) 

ABELL 0068:[GAE99] b 

00:37:04.9 

09:09:47 

<0.18 

<0.18 

0.06 

0.259 

X 

A267 

2MASX J01524199+0100257 

01:52:42.0 

01:00:26 

<0.21 

<0.21 

0.07 

0.230 

X 

RXJ0439.0+0716 

2MASX J04390053+0716038 

04:39:00.5 

07:16:04 

<0.15 

<0.15 

0.05 

0.2452 

X 

RXJ0448.2+0953 

2MASXJ04481277+0953010 

04:48:12.8 

09:53:01 

<0.15 

<0.15 

0.05 

0.154 

X 

A523 

2MASX J04591293+0849411 

04:59:12.9 

08:49:41 

<0.1 

<0.1 

0.03 

0.1036 

X 

Z1478 

SDSS J075944.36+535856.0 

07:59:44.4 

53:58:56 

<0.12 

<0.12 

0.04 

0.104 

X 

A655 

2MASX J08252902+4707598 

08:25:29.0 

47:08:01 

<0.18 

<0.18 

0.06 

0.129 

X 

A671 

IC 2378 

08:28:31.6 

30:25:53 

<0.27 

<0.27 

0.09 

0.051 

N 

A990 

2MFGG 08048 

10:23:39.9 

49:08:39 

<0.12 

<0.12 

0.04 

0.142 

X 

A1033 

2MASX J10314436+3502291 

10:31:44.3 

35:02:29 

<0.27 

<0.27 

0.09 

0.1259 

X 

A2254 

2MASX J17174586+1940482 

17:17:45.8 

19:40:48 

<0.3 

<0.3 

0.1 

0.178 

X 

A2259 

2MASX J17200968+2740077 

17:20:09.7 

27:40:08 

<0.21 

<0.21 

0.07 

0.164 

X 

A2409 

2MASX J22005255+2058087 

22:00:52.5 

20:58:09 

<0.21 

<0.21 

0.07 

0.1470 

X 

A2552 

2MASX J23113330+0338056 

23:11:33.3 

03:38:05 

<0.24 

<0.24 

0.08 

0.3025 

X 

A2631 

SDSS J233741.06+001705.7 

23:37:41.0 

00:17:06 

<0.3 

<0.3 

0.1 

0.278 

X 

AE099 : 1994 ■ Bandwidth 50 MHz 








A291 

2MASX J02014311-0211474 

02:01:43.14 

-02:11:48.1 

5.43 

5.49 

0.08 

0.196 

A 

Z808 

4G +01.06 

03:01:38.21 

01:55:14.8 

6.89 

23.8 

0.07 

0.169 

A 

RXJ0352.1+1941 

2MASX J03525901+1940595 

03:52:58.98 

19:40:59.7 

7.23 

7.68 

0.05 

0.109 

V 

RXJ0439.0+0520 

2MASX J04390223+0520443 

04:39:02.25 

05:20:43.2 

146.2 

149.6 

0.1 

0.208 

V 

Z1121 

3C 162 

06:31:22.73 

25:01:06.9 

121.4 

330.9 

0.2 

0.083 

c 

RXJ0821.0+0752 

2MASX J08210226+0751479 

08:21:02.20 

07:51:48.3 

0.70 

0.85 

0.07 

0.110 

c 

Z2701 

2MASX J09524915+5153053 

09:52:49.21 

51:53:05.3 

3.82 

4.20 

0.03 

0.215 

V 

Z3146 

2MASX J10233960+0411116 

10:23:39.62 

04:11:10.7 

0.81 

0.78 

0.07 

0.2906 

V 

Z3179 

2MASX J10255796+1241086 

10:25:57.99 

12:41:08.5 

23.4 

24.6 

0.1 

0.1432 

V 

A1068 

2MASX J10404446+3957117 

10:40:44.50 

39:57:11.2 

2.16 

2.62 

0.06 

0.1386 

V 

A1084 

2MASX J10443287-0704074 

10:44:32.85 

-07:04:07.5 

28.6 

29.0 

0.1 

0.1326 

N 

Z3916 

2MASX J11142180+5823195 

11:14:21.66 

58:23:19.8 

5.40 

6.76 

0.05 

0.204 

A 

A1651 

2MASX J12592251-0411460 

12:59:22.47 

-04:11:46.5 

1.58 

1.73 

0.06 

0.0860 

X 

A1664 

2MASX J13034252-2414428 

13:03:42.58 

-24:14:42.4 

14.45 

14.38 

0.07 

0.1276 

A 

A1835 

2MASX J14010204+0252423 

14:01:02.09 

02:52:42.6 

12.52 

13.35 

0.05 

0.2523 
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Table B1 - Continued 


Position(J2000) Fluxes (mjy) 


Cluster 

BCG 

RA 

DEC 

Core 

Total 

RMS 

Redshift 

Lines? 

A1885 

2MASX J14134379+4339450 

14:13:43.72 

43:39:45.0 

35.9 

35.3 

0.1 

0.090 

V 

A2146 

2MASX J15561395+6620530 

15:56:13.89 

66:20:53.2 

9.10 

9.68 

0.05 

0.2343 

V 

Upper limits 









A409 

2MASX J03032123+0155344 

03:03:21.2 

01:55:32 

<0.18 

<0.18 

0.06 

0.153 

X 

A644 

2MASX J08172559-0730455 

08:17:25.6 

-07:30:46 

<0.15 

<0.15 

0.05 

0.0705 

X 

A697 

2MASX J08425763+3622000 

08:42:57.5 

36:21:59 

<0.21 

<0.21 

0.07 

0.282 

X 

A773 (a) 

2MASX J09175344+5143379 

09:17:53.4 

51:43:37 

<0.21 

<0.21 

0.07 

0.216 

X 

(b) 

2MASX J09175344+5144009 

09:17:53.5 

51:44:01 

<0.21 

<0.21 

0.07 

0.224 

X 

A1682 (a) 

2MASX J13064570+4633305 

13:06:46.13 

46:33:29.8 

<0.3 

<0.3 

0.1 

0.2190 

X 

(b) 

2MASX J13064997+4633335 

13:06:50.0 

46:33:33 

<0.3 

<0.3 

0.1 

0.2330 

X 

ATCA-6A Array 









C1958 : 2011 : Bandwidth 2048 MHz 








A2734 

ESC 409- G 025 

00:11:21.65 

-28:51:15.1 

3.8 

3.6 

0.1 

0.0619 

V 

A2746 

2MASX J00141626-6604211 

00:14:16.21 

-66:04:21.3 

3.4 

3.4 

0.1 

0.1592 

V 

A3112 

ESC 248- G 006 

03:17:57.66 

-44:14:17.6 

464.0 

596.7 

1.7 

0.0761 

V 

RXJ0528.9-3927 

RBS0653 

05:28:53.02 

-39:28:18.0 

0.7 

0.7 

0.2 

0.2839 

V 

MACSJ0547.0-3904 

NVSS J054701-390426 

05:47:01.50 

-39:04:26.4 

15.4 

15.9 

0.1 

0.210 

V 

AS701 

2MASX J12364841-3531511 

12:36:48.42 

-35:31:51.7 

1.4 

1.3 

0.1 

0.0736 

V 

A1664 

2MASX J13034252-2414428 

13:03:42.54 

-24:14:41.8 

13.6 

14.9 

0.1 

0.1276 

V 

A3605 

2MASX J14350691-2820306 

14:35:06.93 

-28:20:30.5 

4.6 

4.5 

0.1 

0.0638 

V 

RXJ1539.5-8335 

2MASX J15393387-8335215 

15:39:34.25 

-83:35:22.3 

31.3 

31.1 

0.2 

0.0758 

V 

AS805 

IC 4765 

18:47:18.15 

-63:19:52.2 

6.7 

6.9 

0.1 

0.0150 

V 

RXJ1931.6-3354 

PKS 1928-34 

19:31:38.23 

-33:54:42.0 

33.4 

33.2 

0.2 

0.098 

V 

RXJ1947.2-7623 

2MASX J19471489-7623442 

19:47:14.71 

-76:23:43.6 

18.5 

20.2 

0.1 

0.2175 

V 

A3992 

2MASX J23194046-7313366 

23:19:40.62 

-73:13:36.7 

1.4 

1.3 

0.1 

0.0985 

V 

Upper limits 









AS384 

MCG -07-08-006 

03:45:46.3 

-41:12:16 

<0.6 

<0.6 

0.2 

0.0600 

V 


Cl 958 : 2008 . 
All 

: Bandwidth 128 MHz 

2MASX J00123392-1628086 

00:12:33.88 

-16:28:07.3 

31.2 

33.4 

0.2 

0.1510 

v/ 

A3017 

LCRS B022355.8-420821 

02:25:53.05 

-41:54:52.4 

8.97 

10.11 

0.06 

0.2195 


A3112 

ESC 248- G 006 

03:17:57.67 

-44:14:17.0 

527.5 

616.7 

1.0 

0.0761 


RXJ0331.1-2100 

2MASX J03310587-2100326 

03:31:06.04 

-21:00:32.9 

28.9 

32.9 

0.1 

0.1890 


A496 

MCG -02-12-039 

04:33:37.84 

-13:15:43.2 

67.7 

68.6 

0.3 

0.0328 

V 

RXJ0543.4-4430 

2MASX J05432445-4430290 

05:43:24.45 

-44:30:29.0 

13.42 

16.39 

0.09 

0.1637 

y 

AS555 

ESC 364- G 018 

05:57:12.51 

-37:28:36.5 

84.5 

156.9 

0.2 

0.0448 

y 

A3378 

PKS 0604-352 

06:05:54.05 

-35:18:07.8 

346.6 

474.4 

0.1 

0.1412 

V 

RXJ0747.5-1917 

PKS 0745-19 

07:47:31.32 

-19:17:39.9 

247.1 

368.1 

0.4 

0.1028 

V 

A1348 

LCRS B113851.7-115959 

11:41:24.19 

-12:16:38.4 

135.0 

149.2 

0.4 

0.1195 

v/ 

RXJ1304.3-3031 

NGC 4936 

13:04:17.12 

-30:31:34.5 

19.9 

21.6 

0.1 

0.0104 

v/ 

RXJ1315.4-1623 

NGC 5044 

13:15:23.97 

-16:23:08.0 

17.6 

21.1 

0.2 

0.0093 

V 

A3581 

IG 4374 

14:07:29.76 

-27:01:04.1 

290.3 

342.2 

0.6 

0.0218 

y 

AS780 

2MASX J14592875-1810453 

14:59:28.77 

-18:10:45.4 

148.6 

158.1 

0.3 

0.2344 

y 

RXJ1524.2-3154 

2MASX J15241295-3154224 

15:24:12.92 

-31:54:22.7 

36.0 

36.9 

0.2 

0.1022 


RXJ1558.4-1410 

PKS 1555-140 

15:58:21.95 

-14:09:58.3 

409.8 

427.7 

0.2 

0.0970 


A3638 

2MASX J19252969-4257106 

19:25:29.72 

-42:57:11.1 

7.0 

6.8 

0.2 

0.0771 


A3639 

2MASX J19281277-5056244 

19:28:12.82 

-50:56:24.4 

27.0 

28.7 

0.1 

0.1507 


AS851 

NGG 6868 

20:09:54.07 

-48:22:46.5 

104.6 

114.3 

0.3 

0.0095 

y 

RXJ2014.9-2430 

2MASX J20145171-2430229 

20:14:51.73 

-24:30:22.7 

38.7 

49.8 

0.2 

0.1576 


RXJ2213.1-2754 

2MASX J22130601-2754205 

22:13:05.97 

-27:54:20.9 

45.4 

49.9 

0.2 

0.0608 


A3880 

PKS 2225-308 

22:27:54.46 

-30:34:32.0 

42.2 

58.8 

0.3 

0.0581 


ASllOl 

ESO 291- G 009 

23:13:58.64 

-42:43:39.7 

13.5 

48.9 

0.1 

0.0564 


A2580 

2MASX J23212630-2312281 

23:21:26.31 

-23:12:28.5 

6.8 

7.6 

0.1 

0.0863 
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Table B1 - Continued 


Cluster 

BCG 

Position(J2000) 

RA DEC 

Fluxes (mjy) 
Core Total 

RMS 

Redshift 

Lines? 

A2667 

2MASX J23513947-2605032 

23:51:39.43 

-26:05:02.8 

8.9 

9.0 

0.1 

0.2346 

V 

A4059 

ESC 349- G 010 

23:57:00.76 

-34:45:33.1 

8.6 

61.1 

0.2 

0.0491 

V 

Upper limits 

A133 

ESC 541- G 013 

01:02:41.7 

-21:52:55 

<0.3 

<0.3 

0.1 

0.0569 

V 

A3088 

2MASX J03070207-2839574 

03:07:02.1 

-28:39:57 

<0.3 

<0.3 

0.1 

0.2529 

V 

A3444 

2MASX J10235019-2715232 

10:23:50.2 

-27:15:24 

<0.3 

<0.3 

0.1 

0.2537 

V 

A1060 

NGC 3311 

10:36:42.8 

-27:31:42 

<0.3 

<0.3 

0.1 

0.0120 

V 

A3998 

ESO 347- G 009 

23:21:37.8 

-41:53:50 

<0.24 

<0.24 

0.08 

0.0903 

V 
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Table B2: L Band fluxes. 


Cluster 

BCG 

Position(J2000) 

RA DEC 

Fluxes (mjy) 

Core Total RMS 

Redshift 

Lines? 

VLA-C Array 

AE125 : 1997 ; 

■ Bandwidth 50 MHz 








RXJ0341.3+1524 

III Zw054 

03:41:17.50 

15:23:47.0 

17.51 

18.14 

0.35 

0.029 

X 

A646 

2MASX J08220955+4705529 

08:22:09.50 

47:05:52.7 

48.68 

49.86 

1.10 

0.1268 

V 

Z2844 

NGC 3099 

10:02:36.54 

32:42:24.3 

9.84 

10.03 

0.16 

0.0502 

X 

VLA-A Array 









AE117 : 1998 ; 

■ Bandwidth 50 MHz 








Z808 

4C +01.06 

03:01:38.21 

01:55:14.8 

17.7 

358.1 

0.1 

0.169 

V 

A478 

2MASX J04132526+1027551 

04:13:25.27 

10:27:54.7 

15.3 

24.5 

0.2 

0.086 

V 

Z1261 

4C +53.16 

07:16:41.22 

53:23:09.5 

19.3 

1580.6 

0.4 

0.064 

X 

RXJ1320.1+3308 

NGC5098 

13:20:14.72 

33:08:36.2 

11.3 

83.3 

0.1 

0.0360 


A1835 

2MASX J14010204+0252423 

14:01:02.10 

02:52:42.7 

25.95 

30.25 

0.06 

0.2523 


Z7160 

SDSS J145715.10+222034.4 

14:57:15.10 

22:20:34.3 

4.12 

4.19 

0.07 

0.2578 

y 

A2009 

2MASX J15001950+2122108 

15:00:19.52 

21:22:10.0 

6.65 

20.09 

0.05 

0.1532 

y 

RXJ1720.1+2638 

2MASX J17201001+2637317 

17:20:10.04 

26:37:32.0 

4.5 

5.7 

0.1 

0.1611 

V 

A2261 

2MASX J17222717+3207571 

17:22:27.06 

32:07:58.1 

3.2 

4.1 

0.1 

0.224 

X 

RXJ2129.6+0005 

2MASX J21293995+0005207 

21:29:39.97 

00:05:21.0 

16.4 

22.6 

0.3 

0.2346 


Z9077 

2MASX J23503544+2929386 

23:50:35.25 

29:29:44.8 

5.31 

31.64 

0.08 

0.015 


Resolved lobes with no distinct core 








RXJ0819.6+6336 

2MASX J08192591+6337256 

08:19:25.86 

63:37:26.1 

<0.6 

31.8 

0.1 

0.1186 

X 
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Table B3: X Band fluxes. 


Position(J2000) Fluxes (mjy) 


Cluster 

BCG 

RA 

DEC 

Core 

Total 

RMS 

Redshift 

Lines? 

VLA-C Array 

AE125 : 1997 : 

Bandwidth 50 MHz 








RXJ0341.3+1524 

III Zw054 

03:41:17.54 

15:23:47.6 

10.82 

11.09 

0.09 

0.029 

X 

A646 

2MASX J08220955+4705529 

08:22:09.54 

47:05:52.7 

72.09 

74.57 

0.06 

0.1268 

V 

A621 

2MASX J08111245+7002284 

08:11:12.38 

70:02:30.4 

5.26 

14.73 

0.09 

0.223 

X 

Z2844 

NGC 3099 

10:02:36.55 

32:42:24.2 

6.95 

7.14 

0.09 

0.0502 

X 

VLA-A Array 









AE117 : 1998 : 

Bandwidth 50 MHz 








RXJOOOO.1+0816 

UGC 12890 

00:00:07.033 

08:16:45.04 

26.8 

27.8 

0.3 

0.0387 

V 

A77 

UGG 00428 

00:40:28.261 

29:33:21.32 

0.22 

2.31 

0.05 

0.071 

X 

MACS0159.8-0850 

SDSS J015949.34-084958.7 

01:59:49.353 

-08:49:59.01 

59.1 

59.2 

1.0 

0.4051 

V 

Z808 

4C +01.06 

03:01:38.208 

01:55:14.76 

1.37 

2.92 

0.05 

0.169 

A 

RXJ0352.9+1941 

2MASX J03525901+1940595 

03:52:59.004 

19:40:59.67 

10.4 

9.9 

0.2 

0.109 

A 

A478 

2MASX J04132526+1027551 

04:13:25.277 

10:27:54.78 

5.9 

5.8 

0.1 

0.086 

A 

RXJ0439.0+0520 

2MASX J04390223+0520443 

04:39:02.263 

05:20:43.70 

291.9 

294.2 

0.15 

0.208 


Z1261 

4G +53.16 

07:16:41.221 

53:23:09.54 

28.4 

28.9 

0.1 

0.064 

X 

RXJ0819.6+6336 

2MASX J08192591+6337256 

08:19:25.863 

63:37:26.06 

0.4 

8.68 

0.1 

0.1186 

X 

A646 

2MASX J08220955+4705529 

08:22:09.547 

47:05:52.90 

93.3 

94.4 

0.4 

0.1268 

A 

A795 

2MASX J09240529+1410217 

09:24:05.304 

14:10:21.52 

7.4 

11.1 

0.1 

0.1355 

A 

Z3179 

2MASX J10255796+1241086 

10:25:57.992 

12:41:08.44 

7.1 

8.5 

0.1 

0.1432 

V 

A1068 

2MASX J10404446+3957117 

10:40:44.499 

39:57:11.20 

1.0 

1.2 

0.1 

0.1386 

v/ 

A1361 

4G +46.23 

11:43:39.594 

46:21:20.36 

2.2 

2.0 

0.2 

0.1167 

v/ 

A1668 

IG 4130 

13:03:46.597 

19:16:17.46 

2.9 

8.1 

0.1 

0.0640 

V 

RXJ1320.1+3308 

NGG5096 NED02 

13:20:14.728 

33:08:36.13 

5.8 

6.2 

0.1 

0.0360 

V 

RXJ1326.3+0013 

2MASX J13261760+0013177 

13:26:17.6 

00:13:17 

0.8 

3.0 

0.08 

0.0821 

X 

A1835 

2MASX J14010204+0252423 

14:01:02.100 

02:52:42.74 

6.6 

6.9 

0.1 

0.2523 

V 

A1991 

NGG5778 

14:54:31.389 

18:38:32.42 

6.7 

6.6 

0.1 

0.0595 

A 

Z7160 

SDSS J145715.10+222034.4 

14:57:15.099 

22:20:34.34 

1.6 

1.5 

0.1 

0.2578 

V 

A2009 

2MASX J15001950+2122108 

15:00:19.519 

21:22:09.92 

3.2 

3.3 

0.1 

0.1532 

V 

RXJ1504.1-0248 

LGRS B150131.5-023636 

15:04:07.518 

-02:48:16.64 

29.9 

30.0 

0.2 

0.2171 

A 

MACS1532.9+3021 

SDSS J153253.78+302059.3 

15:32:53.777 

30:20:59.42 

6.6 

6.3 

0.1 

0.3615 

V 

A2204 

VLSS J1632.7+0534 

16:32:46.946 

05:34:32.74 

14.1 

14.3 

0.1 

0.1514 

V 

Z8197 

2MASX J17181198+5639563 

17:18:11.944 

56:39:56.23 

7.7 

8.6 

0.1 

0.1140 

V 

4C -05.84 

2MASX J20243532-0516413 

20:24:35.352 

-05:16:41.42 

3.1 

3.2 

0.2 

0.0822 

A 

RXJ2129.6+0005 

2MASX J21293995+0005207 

21:29:39.960 

00:05:21.21 

4.0 

4.2 

0.1 

0.2346 

V 

A2626 

IG 5338 

23:36:30.491 

21:08:47.46 

5.7 

5.9 

0.1 

0.0552 

A 

A2627 

B2 2334+23 

23:36:42.094 

23:55:29.20 

50.6 

59.8 

0.2 

0.127 

N 

Z9077 

2MASX J23503544+2929386 

23:50:35.189 

29:29:44.78 

0.27 

0.21 

0.06 

0.015 

V 

A2665 

MGG +01-60-039 

23:50:50.558 

06:08:58.56 

1.48 

1.46 

0.06 

0.0567 

V 

Upper limits 









A2622 

4G +27.53A 

23:35:01.5 

27:22:21 

<0.3 

<0.3 

0.1 

0.061 

X 

ATCA-6A Array 









Cl 958 : 2011 : 

Bandwidth 2048 MHz 








A2734 

ESO 409- G 025 

00:11:21.65 

-28:51:15.7 

2.5 

2.6 

0.2 

0.0619 

v/ 

A2746 

2MASX J00141626-6604211 

00:14:16.21 

-66:04:21.6 

2.8 

2.8 

0.1 

0.1592 

V 

A3112 

ESO 248- G 006 

03:17:57.66 

-44:14:17.6 

311.1 

456.7 

2.0 

0.0761 

V 

MACSJ0547.0-3904 

NVSS J054701-390426 

05:47:01.50 

-39:04:26.5 

14.1 

15.3 

0.2 

0.210 

A 

AS701 

2MASX J12364841-3531511 

12:36:48.41 

-35:31:52.2 

2.0 

2.0 

0.1 

0.0736 

y 

A1664 

2MASX J13034252-2414428 

13:03:42.54 

-24:14:41.8 

9.3 

10.6 

0.1 

0.1276 

A 

A3605 

2MASX J14350691-2820306 

14:35:06.93 

-28:20:30.5 

4.3 

4.3 

0.1 

0.0638 

V 

RXJ1539.5-8335 

2MASX J15393387-8335215 

15:39:34.25 

-83:35:22.3 

18.8 

19.6 

0.2 

0.0758 

v/ 


Continued on Next Page. .. 
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Table B3 - Continued 


Cluster 

BCG 

Position(J2000) 

RA DEC 

Fluxes (mjy) 

Core Total RMS 

Redshift 

Lines? 

AS805 

IC 4765 

18:47:18.14 

-63:19:52.2 

4.5 

4.6 

0.1 

0.0150 

V 

RXJ1931.6-3354 

PKS 1928-34 

19:31:38.23 

-33:54:42.1 

22.4 

23.5 

0.2 

0.098 

V 

RXJ1947.2-7623 

2MASX J19471489-7623442 

19:47:14.71 

-76:23:43.6 

10.5 

13.3 

0.2 

0.2175 

V 

Upper limits 

AS384 

MCG -07-08-006 

03:45:46.3 

-41:12:16 

<0.42 

<0.42 

0.14 

0.0600 

V 

RXJ0528.9-3927 

RBS0653 

05:28:53.0 

-39:28:18 

<0.6 

<0.6 

0.2 

0.2839 

V 

A3992 

2MASX J23194046-7313366 

23:19:40.9 

-73:13:38 

<0.51 

<0.51 

0.17 

0.0985 

V 

Cl 958 : 2008 Bandwidth 128 MHz 

All 2MASX J00123392-1628086 

00:12:33.88 

-16:28:07.5 

21.8 

24.2 

0.1 

0.1510 

V 

A3017 

LGRS B022355.8-420821 

02:25:53.03 

-41:54:52.6 

3.8 

4.2 

0.1 

0.2195 

V 

A3112 

ESO 248- G 006 

03:17:57.67 

-44:14:17.0 

317.0 

421.7 

1.0 

0.0761 

v/ 

RXJ0331.1-2100 

2MASX J03310587-2100326 

03:31:06.04 

-21:00:32.7 

8.2 

12.2 

0.1 

0.1890 

V 

A496 

MCG -02-12-039 

04:33:37.84 

-13:15:43.2 

50.1 

52.3 

0.2 

0.0328 

V 

RXJ0543.4-4430 

2MASX J05432445-4430290 

05:43:24.45 

-44:33:28.8 

3.09 

3.26 

0.09 

0.1637 

V 

AS555 

ESO 364- G 018 

05:57:12.53 

-37:28:36.5 

58.0 

101.8 

0.3 

0.0448 


A3378 

PKS 0604-352 

06:05:54.06 

-35:18:07.6 

122.5 

260.9 

0.6 

0.1412 


RXJ0747.5-1917 

PKS 0745-19 

07:47:31.32 

-19:17:39.9 

77.5 

117.9 

0.2 

0.1028 

v/ 

A1348 

LCRS B113851.7-115959 

11:41:24.19 

-12:16:38.4 

88.3 

110.5 

0.4 

0.1195 


RXJ1304.3-3031 

NGC 4936 

13:04:17.12 

-30:31:34.5 

12.9 

14.0 

0.1 

0.0104 

V 

RXJ1315.4-1623 

NGC 5044 

13:15:23.97 

-16:23:07.6 

13.6 

15.6 

0.1 

0.0093 

V 

A3581 

IC 4374 

14:07:29.76 

-27:01:04.3 

198.3 

223.4 

0.6 

0.0218 

V 

AS780 

2MASX J14592875-1810453 

14:59:28.77 

-18:10:45.4 

109.9 

119.8 

0.4 

0.2344 

V 

RXJ1524.2-3154 

2MASX J15241295-3154224 

15:24:12.92 

-31:54:22.7 

17.3 

18.9 

0.2 

0.1022 

V 

RXJ1558.4-1410 

PKS 1555-140 

15:58:21.95 

-14:09:58.3 

191.1 

210.9 

0.9 

0.0970 

V 

A3638 

2MASX J19252969-4257106 

19:25:29.72 

-42:57:10.9 

4.1 

4.1 

0.2 

0.0771 

V 

A3639 

2MASX J19281277-5056244 

19:28:12.82 

-50:56:24.4 

15.45 

17.61 

0.09 

0.1507 

V 

AS851 

NGC 6868 

20:09:54.07 

-48:22:46.5 

77.7 

98.8 

0.3 

0.0095 

V 

RXJ2014.9-2430 

2MASX J20145171-2430229 

20:14:51.74 

-24:30:22.5 

13.6 

20.0 

0.1 

0.1576 

V 

RXJ2213.1-2754 

2MASX J22130601-2754205 

22:13:05.97 

-27:54:20.9 

21.2 

25.3 

0.1 

0.0608 

V 

A3880 

PKS 2225-308 

22:27:54.48 

-30:34:31.8 

21.8 

34.9 

0.2 

0.0581 

V 

ASllOl 

ESO 291- G 009 

23:13:58.64 

-42:43:39.5 

3.0 

15.4 

0.1 

0.0564 

V 

A2580 

2MASX J23212630-2312281 

23:21:26.33 

-23:12:27.5 

1.5 

1.5 

0.1 

0.0863 

V 

A2667 

2MASX J23513947-2605032 

23:51:39.43 

-26:05:03.0 

6.8 

7.2 

0.1 

0.2346 

V 

A4059 

ESO 349- G 010 

23:57:00.74 

-34:45:33.5 

2.14 

13.50 

0.15 

0.0491 

V 

Upper limits 

A133 

ESO 541- G 013 

01:02:41.7 

-21:52:55 

<0.3 

<0.3 

0.1 

0.0569 

V 

A3088 

2MASX J03070207-2839574 

03:07:02.1 

-28:39:57 

<0.3 

<0.3 

0.1 

0.2529 

V 

A3444 

2MASX J10235019-2715232 

10:23:50.2 

-27:15:24 

<0.3 

<0.3 

0.1 

0.2537 

V 

A1060 

NGC 3311 

10:36:42.8 

-27:31:42 

<0.3 

<0.3 

0.1 

0.0120 

V 

A3998 

ESO 347- G 009 

23:21:37.8 

-41:53:50 

<0.27 

<0.27 

0.09 

0.0903 

V 
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Table Cl: Flux contribution of the core component at 10 GHz and the 
non-core component at 1 GHz as inferred from model fitting when £t 
best using two power law model. Note that radio SEDs are almost in¬ 
variably too under sampled to perform a complete, unequivocal spectral 
breakdown. These fits were conservatively performed using a simple yet 
consistent, physically motivated model. See Section [4.21 for description 
of the fitting and model. Also see Appendix[^for comments and justifi¬ 
cation for individual sources. Fit labels 1: Resolved core component seen 
in images £t separately. 2: Core component fit separately, inferred non¬ 
core flux for lower resolution literature fluxes from SED shape. 3: Two 
components £t direct from SED using a split power model. 4: Only a 
single component reliably extractable SED, extrapolate to get limits. 5: 
Single observed flux or two fluxes with indeterminate index, extrapolate 
for both limits, (i) When core component considered negligible at 1 GHz 
hence total flux at 1 GHz taken as non-core flux, (ii) Core expected to 
contribute significant fraction of measured flux at 1 GHz, non-core con¬ 
tribution taken as the difference between total fitted flux at 1 GHz and 
core contribution at this frequency. (*See notes) 


Cluster 

Non-core (at 1 GHz) 
(mjy) 

Core (at 10 GHz) 
(mJy) 

Steep Index 

Flat Index 

Flat 

normalisation 

Fit Label 

Lines? 

Core and Non-core Values 

All 

77.4 ± 22.7 

21.7 ± 10.7 

0.85 

± 

0.12 

0.35 ± 0.22 

126.2 ± 7.4 

2(ii) 

V 

RXJ0058.9-b2657 

2022.1 ± 592.1 

6.5 ± 3.1 

0.79 

± 

0.16 

0.2 ± 0.2 

10.35 ± 3.39 

l(i) 

X 

RXJ0107.4-b3227 

4895.7 ± 1006.0 

103.1 ± 5.4 

0.74 

± 

0.09 

-0.29 ± 0.03 

52.88 ± 2.78 

l(i) 

V 

A160 

1002.4 ± 96.2 

8.6 ± 3.4 

0.89 

± 

0.09 

0.33 ± 0.18 

18.49 ± 7.32 

l(i) 

X 

RXJ0123.6-f3315 

103.4 ± 49.8 

1.27 ± 0.61 

1.30 

± 

0.35 

0.2 ± 0.2 

2.02 ± 0.65 

l(i) 

X 

A262 

82.1 ± 21.3 

3.2 ± 1.5 

1.07 

± 

0.16 

0.0 ± 0.2 

3.2 ± 1.1 

1/3 

V 

A3017 

97.7 ± 8.3 

3.8 ± 1.0 

1.52 

± 

0.15 

0.05 ± 0.10 

4.2 ± 1.1 

2(i) 

V 

A407 

702.2 ± 98.7 

3.1 ± 1.8 

0.80 

± 

0.18 

0.2 ± 0.2 

4.83 ± 1.58 

l(i) 

V 

A478 

33.8 ± 3.6 

4.8 ± 0.3 

1.0 ± 0.2 

0.59 ± 0.07 

18.8 ± 1.2 

l(ii) 

V 

A496 

78.1 ± 7.2 

40.1 ± 3.7 

1.80 

± 

0.04 

0.30 ± 0.09 

80.3 ± 14.5 

3 

V 

RXJ0543.4-4430 

195.6 ± 11.6 

3.6 ± 1.8 

1.85 

± 

0.55 

-0.55 ± 0.19 

1.0 ± 0.5 

2(i) 

V 

Z1121 

1447.5 ± 293.8 

105.1 ± 33.8 

0.93 

± 

0.21 

0.2 ± 0.2 

166.6 ± 53.5 

1 

V 

RXJ0819.6-b6336 

41.5 ± 2.8 

0.4 ± 0.3 

0.82 

± 

0.05 

0.2 ± 0.2 

0.6 ± 0.3 

1 

X 

A761 

481.7 ± 198.9 

7.7 ± 3.7 

0.96 

± 

0.26 

0.2 ± 0.2 

12.21 ± 3.93 

l(i) 

X 

Z3146 

8.3 ± 1.1 

0.6 ± 0.3 

1.0 ± 0.2 

0.41 ± 0.34 

1.6 ± 0.9 

2(ii) 

V 

AS701 

4.7 ± 0.4 

2.2 ± 0.8 

1.41 

± 

0.05 

-0.72 ± 0.19 

0.4 ± 0.2 

2(i) 

V 

A1664 

21.4 ± 10.5 

10.1 ± 1.4 

1.12 

± 

0.17 

0.50 ± 0.22 

31.7 ± 13.9 

2(ii) 

V 

RXJ1320.1-b3308 

83.7 ± 6.6 

7.0 ± 2.4 

0.56 

± 

0.04 

0.27 ± 0.09 

12.96 ± 4.42 

l(ii) 

V 

A1763 

764.8 ± 203.8 

3.2 ± 1.5 

1.15 

± 

0.13 

0.2 ± 0.2 

5.06 ± 2.23 

l(i) 

V 

A3581 

644.7 ± 96.6 

92.7 ± 13.2 

0.48 

± 

0.02 

0.15 ± 0.08 

131.6 ± 14.2 

l(ii) 

V 

A1930 

5.5 ± 2.1 

4.9 ± 1.0 

0.86 

± 

0.11 

0.20 ± 0.18 

7.8 ± 1.5 

2(ii) 

V 

A3605 

5.1 ± 1.7 

4.3 ± 1.0 

1.0 ± 0.2 

0.09 ± 0.12 

5.3 ± 1.3 

2(ii) 

V 

Z7160 

20.6 ± 2.0 

1.5 ± 0.6 

1.09 

± 

0.10 

0.49 ± 0.34 

4.8 ± 2.0 

2(ii) 

V 

A2009 

34.0 ± 6.5 

3.3 ± 1.4 

1.81 

± 

0.05 

0.38 ± 0.29 

7.80 ± 3.45 

l(ii) 

V 

A2033 

669.7 ± 212.7 

8.0 ± 4.6 

0.78 

± 

0.19 

0.2 ± 0.2 

12.68 ± 4.08 

l(i) 

V 

A2055 

454.3 ± 15.4 

92.4 ± 38.7 

0.63 

± 

0.01 

0.20 ± 0.14 

147.53 ± 12.61 

l(ii) 

V 

A2063 

13.4 ± 5.2 

1.7 ± 1.3 

0.82 

± 

0.30 

0.42 ± 0.39 

3.95 ± 3.66 

l(ii) 

X 

A2110 

3.8 ± 1.1 

1.6 ± 0.3 

1.89 

± 

0.06 

0.18 ± 0.10 

2.4 ± 0.3 

3 

V 

RXJ1604.9-b2356 

717.0 ± 9.0 

33.3 ± 4.8 

0.82 

± 

0.01 

0.2 ± 0.2 

53 ± 17 

1 

X 

A2204 

76.8 ± 23.5 

9.5 ± 2.9 

1.16 

± 

0.10 

0.32 ± 0.10 

20.0 ± 4.0 

3 

V 

RXJ1720.1-b2638 

101.3 ± 8.8 

3.4 ± 1.8 

1.08 

± 

0.03 

0.19 ± 0.12 

5.3 ± 1.2 

l(ii) 

V 

Z8276 

45.5 ± 9.0 

59.2 ± 11.8 

1.45 

± 

0.07 

0.21 ± 0.06 

96.9 ± 12.7 

3 

V 

A3639 

117.9 ± 6.5 

17.3 ± 2.1 

0.89 

± 

0.08 

0.09 ± 0.05 

21.4 ± 2.6 

2(i) 

V 

RXJ1931.6-3354 

1293.8 ± 120.1 

21.9 ± 15.8 

1.10 

± 

0.07 

0.76 ± 0.28 

120.8 ± 88.3 

2(i) 

V 

RXJ2129.6-b0005 

26.4 ± 3.9 

3.7 ± 1.0 

1.0 ± 0.2 

0.44 ± 0.11 

10.3 ± 2.9 

2(ii) 

V 

A2390 

80.0 ± 20.1 

122.1 ± 47.5 

1.43 

± 

0.10 

0.38 ± 0.13 

293.0 ± 75.4 

3 

V 
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Table Cl - Continued 


Cluster 

Non-core (at 1 GHz) 

Core (at 10 GHz) 

Steep Index 

Flat Index 

Flat 

Fit Label 

Lines? 


(mjy) 

(mJy) 



normalisation 



A3880 

551.3 ± 312.8 

21.1 ± 9.3 

0.99 ± 0.42 

0.2 ± 0.2 

33.4 ± 14.7 

1 

A 

ASllOl 

386.7 ± 13.2 

2.9 ± 1.3 

1.32 ± 0.09 

0.2 ± 0.2 

4.6 ± 2.1 

1 

V 

RXJ2214.7+1350 

2278.7 ± 650.4 

39.8 ± 19.0 

1.03 ± 0.15 

0.2 ± 0.2 

39.84 ± 19.00 

l(i)/3 

V 

A2626 

91.5 ± 6.8 

5.4 ± 0.5 

2.09 ± 0.06 

0.28 ± 0.03 

10.4 ± 0.6 

2 

V 

A2627(a) 

359.2 ± 29.8 

54.8 ± 9.2 

0.62 ± 0.01 

0.50 ± 0.07 

174.0 ± 29.4 

l(ii) 

V 

A2634 

7773.3 ± 720.2 

192.1 ± 16.2 

0.88 ± 0.01 

0.41 ± 0.04 

494.35 ± 41.78 

l(ii) 

V 

Core Values with Non-core Upper Limits 







RXJOOOO.1+0816 

<116.9 

28.3 ± 11.3 

1.0 

0.50 ± 0.10 

89.92 ± 7.05 

4 

V 

A2746 

<9.0 

2.7 ± 0.8 

1.0 

0.39 ± 0.15 

6.7 ± 1.9 

2 

V 

Z235 

<69.9 

23.2 ± 17.1 

1.0 

0.39 ± 0.54 

56.91 ± 42.06 

4 

V 

A168 

<6.3 

1.5 ± 0.5 

1.0 

0.20 ± 0.15 

2.3 ± 0.8 

2 

X 

MACS0159.8-0850 

<13.2 

78.3 ± 15.4 

1.0 

-0.41 ± 0.08 

30.2 ± 3.7 

4 

V 

A291 

<14.4 

3.8 ± 0.7 

1.0 

0.51 ± 0.18 

12.2 ± 2.2 

4 

v/ 

RXJ0341.3+1524 

<39.1 

9.47 ± 1.58 

1.0 

0.34 ± 0.13 

20.69 ± 3.44 

4 

X 

RXJ0352.9+1941 

<27.4 

11.4 ± 5.7 

1.0 

-0.55 ± 0.27 

3.2 ± 1.6 

4 

A 

RXJ0503.1+0608 

<7.3 

5.7 ± 1.2 

1.0 

-0.05 ± 0.19 

5.1 ± 2.3 

4 

X 

MACSJ0547.0-3904 

<16.5 

13.8 ± 2.2 

1.0 

0.31 ± 0.27 

27.9 ± 17.0 

2 

V 

RXJ0751.3+5012 

<12.2 

4.80 ± 1.08 

1.0 

0.29 ± 0.21 

9.28 ± 2.09 

4 

v/ 

A646 

<41.0 

90.02 ± 7.47 

1.0 

-0.24 ± 0.05 

51.79 ± 4.30 

4 

V 

Z1665 

<23.0 

5.97 ± 2.88 

1.0 

0.45 ± 0.15 

16.79 ± 2.06 

4 

V 

A757 

<22.0 

9.19 ± 3.56 

1.0 

0.21 ± 0.12 

14.88 ± 1.67 

4 

V 

Z2844 

<6.5 

7.41 ± 3.98 

1.0 

0.11 ± 0.40 

9.42 ± 5.07 

4 

V 

A1035 

<4.9 

2.76 ± 2.53 

1.0 

0.34 ± 0.37 

6.08 ± 1.78 

4 

A 

A1084 

<10.6 

27.3 ± 4.5 

1.0 

0.09 ± 0.01 

33.2 ± 5.5 

4 

A 

A1204 

<3.4 

1.85 ± 1.74 

1.0 

-0.05 ± 0.85 

1.63 ± 1.55 

4 

A 

A1235 

<1.5 

0.68 ± 0.34 

1.0 

0.25 ± 0.44 

1.19 ± 0.60 

4 

X 

A1885 

<9.4 

41.4 ± 22.1 

1.0 

-0.08 ± 0.17 

34.40 ± 18.38 

4 

A 

RXJ1440.6+0327 

<4.8 

0.7 ± 0.3 

1.0 

0.62 ± 0.41 

2.9 ± 1.1 

2 

V 

RXJ1442.2+2218 

<31.6 

8.35 ± 1.10 

1.0 

0.39 ± 0.13 

20.32 ± 2.67 

4 

V 

AS780 

<59.1 

136.7 ± 15.1 

1.0 

0.03 ± 0.02 

146.0 ± 6.8 

4 

A 

RXJ1504.1-0248 

<86.4 

28.0 ± 14.0 

1.0 

0.40 ± 0.33 

70.6 ± 35.4 

4 

A 

RXJ1524.2-3154 

<3.0 

22.5 ± 2.3 

1.0 

0.34 ± 0.07 

49.5 ± 5.0 

4 

V 

RXJ1539.5-8335 

<51.7 

20.7 ± 2.4 

1.0 

0.45 ± 0.07 

58.1 ± 6.6 

4 

V 

A2146 

<10.1 

6.0 ± 0.7 

1.0 

0.48 ± 0.05 

20.4 ± 2.5 

2 

V 

RXJ1715.3+5725 

<22.9 

29.9 ± 6.7 

1.0 

0.24 ± 0.14 

52.1 ± 3.8 

2 

A 

Z8193 

<74.9 

77.9 ± 4.1 

1.07 ± 0.04 

0.30 ± 0.04 

154.2 ± 8.2 

2 

A 

RXJ1733.0+4345 

<25.5 

4.1 ± 1.1 

1.0 

0.34 ± 0.19 

8.9 ± 1.7 

2 

A 

RXJ1750.2+3504 

<25.4 

26.3 ± 4.1 

1.0 

0.47 ± 0.03 

77.6 ± 3.8 

4 

V 

AS851 

<114.7 

108.3 ± 7.6 

1.0 

0.10 ± 0.03 

135.6 ± 9.5 

4 

V 

RXJ2213.1-2754 

<106.5 

35.6 ± 4.3 

1.0 

0.42 ± 0.07 

92.8 ± 11.2 

4 

V 

A2667 

<28.1 

7.6 ± 2.1 

1.0 

0.20 ± 0.17 

13.1 ± 10.1 

4 

A 

Non-core Valnes with Core Upper Limits 







A2734 

14.7 ± 5.4 

<2.42 

0.77 ± 0.31 

0.2 

3.83 

4 

V 

RXJ0021.6+2803 

5.70 ± 3.66 

<0.32 

1.71 ± 0.67 

0.2 

0.51 

4 

X 

A76 

5.20 ± 1.9 

<0.41 

1.52 ± 0.72 

0.2 

0.645 

4 

X 

A84 

47.6 ± 3.2 

<1.11 

1.00 ± 0.20 

0.2 

1.07 

5 

X 

A104 

10.9 ± 0.8 

<0.39 

1.00 ± 0.20 

0.2 

0.62 

5 

X 

A115 

2331.7 ± 695.3 

<6.22 

1.13 ± 0.13 

0.2 

9.85 

4/1 

V 

A133 

233.9 ± 15.8 

<0.26 

1.00 ± 0.20 

0.2 

0.41 

5 

V 

A193 

66.6 ± 7.8 

<1.7 

2.05 ± 0.22 

0.2 

2.7 

4 

X 

A189 

39.7 ± 9.3 

<5.9 

0.83 ± 0.26 

0.2 

9.3 

4 

X 

A3112 

1881.8 ± 556.7 

<304.0 

0.71 ± 0.18 

0.24 ± 0.23 

525.0 ± 303.1 

4(2) 

V 

AS384 

28.1 ± 1.0 

<0.52 

1.00 ± 0.20 

0.2 

0.44 

5 

V 

RXJ0419.6+0225 

35.5 ± 12.5 

<0.7 

2.10 ± 0.55 

0.2 

1.1 

4 

X 

RXJ0439.0+0716 

44.4 ± 3.0 

<0.13 

1.00 ± 0.20 

0.2 

0.21 

5 

X 
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Table Cl - Continued 


Cluster 

Non-core (at 1 GHz) 
(mJy) 

Core (at 10 GHz) 
(mJy) 

Steep Index 

Flat Index 

Flat 

normalisation 

Fit Label 

Lines? 

RXJ0528.9-3927 

9.3 ± 3.7 

<0.62 

1.54 ± 0.67 

0.2 

0.98 

4 

v/ 

AS555 

387.1 ± 13.7 

<56.1 

0.57 ± 0.03 

0.2 

88.9 

4 

^/ 

A3378 

1542.7 ± 13.4 

<89.2 

0.86 ± 0.01 

0.2 

141.4 

4 

y 

A566 

51.2 ± 3.5 

<0.26 

1.00 ± 0.20 

0.2 

0.41 

5 

X 

RXJ0740.9+5526 

67.19 ± 27.91 

<1.71 

0.74 ± 0.31 

0.2 

2.72 

4/1 

X 

A621 

122.56 ± 4.19 

<5.09 

0.92 ± 0.01 

0.2 

8.06 

4 

X 

RXJ0821.0+0752 

2.9 ± 1.2 

<0.6 

0.79 ± 0.46 

0.2 

1.0 

4 

V 

A667 

13.6 ± 2.6 

<1.9 

0.85 ± 0.23 

0.2 

3.0 

4 

X 

Z2089 

11.75 ± 3.74 

<2.72 

0.80 ± 0.37 

0.2 

4.31 

4 

V 

A795 

151.3 ± 64.8 

<7.2 

1.17 ± 0.26 

0.2 

11.3 

4 

V 

Z2701 

25.14 ± 12.41 

<3.14 

2.00 ± 0.35 

0.2 

4.98 

4/2 

v/ 

A971 

10.8 ± 1.8 

<1.56 

0.82 ± 0.16 

0.2 

2.47 

4 

X 

A980 

28.3 ± 2.5 

<1.38 

1.46 ± 0.08 

0.2 

2.20 

4 

X 

A3444 

13.2 ± 0.0 

<0.26 

1.00 ± 0.20 

0.2 

0.41 

5 

V 

A1023 

18.81 ± 3.69 

<2.35 

1.20 ± 0.22 

0.2 

3.72 

4 

y 

A1045 

8.4 ± 1.3 

<1.9 

0.65 ± 0.15 

0.2 

3.1 

4/5 

X 

A1060 

87.9 ± 5.9 

<0.26 

1.00 ± 0.20 

0.2 

0.41 

5 

V 

A1068 

13.0 ± 7.8 

<1.2 

1.09 ± 0.13 

0.2 

1.84 

4 

V 

RXJ1053.7+5450 

5.77 ± 2.86 

<0.56 

0.92 ± 0.75 

0.2 

0.89 

4 

X 

A1132 

41.66 ± 6.21 

<2.50 

1.13 ± 0.50 

0.2 

3.97 

4/1 

X 

A1190 

22.96 ± 3.72 

<2.00 

0.74 ± 0.14 

0.2 

3.17 

4 

X 

A1366 

333.07 ± 100.21 

<14.05 

0.94 ± 0.14 

0.2 

22.27 

4 

X 

Z4673 

7.37 ± 2.59 

<0.66 

1.42 ± 0.80 

0.2 

1.04 

4 

X 

RXJ1206.5+2810 

4.35 ± 1.41 

<0.38 

1.33 ± 0.36 

0.2 

0.60 

4 

V 

A1553 

17.8 ± 10.5 

<1.66 

1.28 ± 0.59 

0.2 

2.63 

4 

X 

A1651 

9.5 ± 2.3 

<1.4 

1.08 ± 0.31 

0.2 

2.2 

4 

X 

A1668 

122.3 ± 49.0 

<2.8 

1.20 ± 0.24 

0.2 

4.4 

4 

^/ 

A1677 

107.95 ± 37.87 

<14.41 

0.96 ± 0.24 

0.2 

22.84 

4 

X 

RXJ1326.3+0013 

28.5 ± 4.0 

<0.79 

1.03 ± 0.11 

0.2 

1.26 

4 

X 

A1775(NW) 

35.73 ± 16.46 

<2.13 

0.92 ± 0.22 

0.2 

3.38 

4 

X 

A1775(SE) 

378.86 ± 106.66 

<21.60 

0.92 ± 0.22 

0.2 

34.23 

4 

X 

A1773 

3.09 ± 1.26 

<0.45 

0.90 ± 0.49 

0.2 

0.71 

4 

X 

A1835 

47.7 ± 6.2 

<3.6 

0.84 ± 0.21 

0.2 

5.6 

4 

^/ 

Z6718 

6.0 ± 1.4 

<1.1 

0.92 ± 0.23 

0.2 

1.8 

4 

X 

A1902 

3.9 ± 2.5 

<0.6 

1.09 ± 0.09 

0.2 

1.0 

4 

X 

A1927 

10.9 ± 3.7 

<2.5 

0.76 ± 0.48 

0.2 

4.0 

4 

X 

A1978 

5.0 ± 1.8 

<0.6 

1.22 ± 0.48 

0.2 

1.0 

4 

X 

A1991 

46.8 ± 5.9 

<6.4 

0.91 ± 0.13 

0.2 

10.1 

4 

y 

A2064 

105.05 ± 61.97 

<10.13 

0.81 ± 0.51 

0.2 

16.05 

4 

X 

A2072 

8.6 ± 0.6 

<0.26 

1.00 ± 0.20 

0.2 

0.41 

5 

V 

MACS1532.9+3021 

27.4 ± 2.8 

<4.0 

0.66 ± 0.08 

0.2 

6.34 

4 

V 

A2175 

7.12 ± 3.22 

<1.41 

1.16 ± 0.74 

0.2 

1.41 

4 

X 

A2241 

47.93 ± 21.10 

<4.41 

1.40 ± 0.30 

0.2 

6.98 

4 

X 

A2244 

5.6 ± 1.8 

<0.6 

1.29 ± 0.30 

0.2 

1.0 

4 

X 

RXJ1715.1+0309 

208.5 ± 7.5 

<15.2 

0.88 ± 0.03 

0.2 

24.1 

4(1) 

^/ 

Z8197 

53.6 ± 4.0 

<3.7 

1.01 ± 0.05 

0.2 

10.2 

4 

v/ 

A2261 

6.6 ± 0.3 

<0.6 

1.33 ± 0.06 

0.2 

0.9 

4 

X 

Z8338 

25.8 ± 1.7 

<0.23 

1.00 ± 0.20 

0.2 

0.37 

5 

X 

AS805 

27.3 ± 4.2 

<4.4 

0.81 ± 0.16 

0.2 

6.98 

4 

V 

A2318 

9.5 ± 0.6 

<0.29 

1.00 ± 0.20 

0.2 

0.45 

5 

X 

A3638 

29.8 ± 0.8 

<2.40 

0.93 ± 0.14 

0.2 

3.30 

5 

^/ 

RXJ1947.2-7623 

61.7 ± 1.9 

<10.3 

0.76 ± 0.03 

0.2 

16.3 

4 

v/ 

RXJ2014.9-2430 

294.1 ± 8.2 

<19.3 

1.03 ± 0.03 

0.2 

30.7 

4 

v/ 

A2443 

63.2 ± 6.3 

<4.0 

1.23 ± 0.14 

0.2 

6.3 

4 

X 

A2495 

23.9 ± 4.0 

<1.6 

1.35 ± 0.24 

0.2 

2.5 

4 

V 

Z8852 

63.8 ± 4.3 

<0.78 

1.00 ± 0.20 

0.2 

1.23 

5 

X 

A2572A 

34.92 ± 3.31 

<6.81 

0.61 ± 0.05 

0.2 

10.8 

4 

X 
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Table Cl - Continued 


Cluster 

Non-core (at 1 GHz) 
(mjy) 

Core (at 10 GHz) 
(mJy) 

Steep Index 

Flat Index 

Flat 

normalisation 

Fit Label 

Lines? 

A3998 

41.2 ± 2.8 

<0.21 

1.00 ± 0.20 

0.2 

0.33 

5 

A 

Z9077 

55.5 ± 6.6 

<0.3 

0.82 ± 0.30 

0.2 

0.4 

4 

V 

Z9077* 

100.5 ± 6.1 

<0.3 

0.91 ± 0.03 

0.2 

0.4 

4 

A 

A2675 

Upper Limits on 

18.0 ± 4.1 

both Core and Non-core 

<3.4 

1.55 ± 0.20 

0.2 

5.4 

4 

X 

A7 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A21 (a) 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

(b) 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

RXJ0021.6+2803 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A68 (a) 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

(b) 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A75 

<3 

<0.57 

1.0 

0.2 

0.91 

5 

v/ 

RXJ0123.2+3327 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

V 

A267 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A272 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

RXJ0228.2+2811 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A409 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A3088 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

V 

RXJ0448.2+0953 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A523 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A602 

<3 

<0.42 

1.0 

0.2 

0.66 

5 

X 

Z1478 

<3 

<0.10 

1.0 

0.2 

0.09 

5 

X 

A611 

<3 

<0.39 

1.0 

0.2 

0.62 

5 

V 

A644 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A655 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A671 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

A 

A665 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A697 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A750 

<3 

<0.29 

1.0 

0.2 

0.45 

5 

V 

Z1953 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A773 (a) 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

(b) 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A781 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A961 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

A990 

<3 

<0.10 

1.0 

0.2 

0.09 

5 

X 

A1033 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

A1173 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A1177 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A1185 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A1201 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

A1302 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A1423 

<3 

<0.15 

1.0 

0.2 

0.24 

5 

X 

A1437 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

Z4803 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

RXJ1205.1+3920 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

Z4905 

<3 

<0.31 

1.0 

0.2 

0.49 

5 

V 

RXJ1223.0+1037 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

A 

Z5247 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A1589 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

Z4905 

<3 

<0.31 

1.0 

0.2 

0.49 

5 

V 

A1682 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A1800 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

A1809 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A1831 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A1918 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

A1914 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

V 
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Table Cl - Continued 


Cluster 

Non-core (at 1 GHz) 
(mjy) 

Core (at 10 GHz) 
(mJy) 

Steep Index 

Flat Index 

Flat 

normalisation 

Fit Label 

Lines? 

A1983 (a) 

<3 

<0.39 

1.0 

0.2 

0.62 

5 

X 

(b) 

<3 

<0.39 

1.0 

0.2 

0.62 

5 

X 

A2034 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2050 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

A2061 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A2069 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2107 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

X 

A2111 (a) 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

(b) 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A2124 

<3 

<0.13 

1.0 

0.2 

0.21 

5 

X 

A2201 

<3 

<0.16 

1.0 

0.2 

0.25 

5 

X 

A2208 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2219 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2228 

<3 

<0.34 

1.0 

0.2 

0.53 

5 

X 

A2249 

<3 

<0.21 

1.0 

0.2 

0.33 

5 

X 

A2254 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2259 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A2294 

<3 

<0.23 

1.0 

0.2 

0.37 

5 

v/ 

RXJ1740.5+3539 (a) 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

(b) 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2254 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2259 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A2409 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A2552 

<3 

<0.21 

1.0 

0.2 

0.33 

5 

X 

A2572B 

<3 

<0.18 

1.0 

0.2 

0.29 

5 

X 

A3992 

<5 

<1.15 

1.0 

0.2 

1.83 

5 

y 

A2537 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2589 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 

A2593 

<3 

<0.39 

1.0 

0.2 

0.62 

5 

X 

A2631 

<3 

<0.26 

1.0 

0.2 

0.41 

5 

X 
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Table C2: Flux contribution of the core component at 10 GHz and the 
non-core component at 1 GHz as inferred from model fitting when fit 
best using a dropline model. Fit label 1: Glearly separated core and non¬ 
core components in map. 2: Inferred non-core flux contribution for lower 
resolution fluxes by considering SED. 


Cluster 

Non-core (at 1 GHz) 
(mJy) 

Core (at 10 GHz) 
(mJy) 

Dropline Parameters 

Flat Index 

Flat Norm. 

Fit Label 

Lines? 

Core and Non- 

■core Values 







Z808 

765.2 ± 11.8 

1.3 ± 0.8 

1235.2 1.13 1.10 1.06 

0.2 ± 0.2 

2.10 ± 1.12 

1 

V 

Z1261 

1959.8 ± 29.7 

32.7 ± 8.1 

1962.1 0.61 0.63 6.28 

-0.23 ± 0.15 

19.1 ± 4.7 

l(i) 

X 

A763 

213.1 ± 9.8 

1.6 ± 1.2 

213.1 0.77 0.99 4.35 

0.10 ± 0.34 

2.0 ± 1.5 

l(ii) 

X 

A1361 

1342.3 ± 29.0 

1.9 ± 1.1 

1857.9 0.57 0.85 0.75 

0.2 ± 0.2 

3.1 ± 1.4 

l(i) 

V 

RXJ1522.0-b0741 

266.7 ± 145.8 

2.1 ± 1.7 

2500.9 1.24 1.06 0.17 

0.2 ± 0.2 

3.3 ± 1.1 

l(ii) 

X 

4C-05.84 

1146.0 ± 25.2 

3.0 ± 1.8 

1146.3 0.87 0.33 6.97 

0.2 ± 0.2 

4.75 ± 2.53 

1 

A 

A2665 

89.1 ± 3.0 

1.4 ± 0.8 

109.8 0.86 1.13 1.80 

0.2 ± 0.2 

2.27 ± 1.21 

2 

V 

A4059 

2271.8 ± 60.3 

2.1 ± 0.9 

3409.5 1.08 1.08 1.17 

0.2 ± 0.2 

3.29 ± 1.47 

1 

V 

Non-core Values with Core Upper Limits 






A77 

20.1 ± 4.0 

<2.2 

20.1 0.83 1.79 14.4 

0.2 

3.54 

1 

X 

RXJ0331.1-2100 

258.4 ± 117.2 

<3.4 

929.2 0.41 1.01 0.34 

0.2 

5.45 

2 

v/ 

RXJ0747.5-1917 

3738.0 ± 57.3 

<75.0 

4475.5 0.85 0.01 0.97 

0.2 

118.8 

2 

V 

Z3179 

146.6 ± 38.9 

<8.2 

147.44 0.82 1.32 5.45 

0.2 

13.0 

2 

V 

Z3916 

109.6 ± 26.2 

<4.7 

119.7 1.18 1.07 2.54 

0.2 

7.4 

2 

V 

RXJ1657.8-f2751 

61.9 ± 30.1 

<4.2 

62.0 0.85 1.54 6.63 

0.2 

6.68 

2 

X 

A2580 

62.2 ± 32.0 

<1.4 

72.8 0.33 1.21 2.17 

0.2 

0.92 

2 

V 

A2622 

154.5 ± 6.8 

<0.3 

162.8 1.33 1.43 3.33 

0.2 

0.46 

1 

X 
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Table C3: Flux contribution of the core component at 10 GHz and the 
non-core component at 1 GHz when using the GPS model. Fit label 1: 
Clearly separated core and non-core components in map. 2: Inferred non¬ 
core flux contribution for lower resolution fluxes by considering SED. 


Cluster 

Non-core (at 1 GHz) 

Core (at 10 GHz) 

GPS Parameters 

Steep Index 

Fit Label 

Lines? 


(mJy) 

(mJy) 





Core and Non-core 

Values 






RXJ0439.0-f0520 

62.3 ± 10.0 

250.8 ± 29.5 

1.32 1.89 -0.81 

1.07 ± 0.10 

2 

V 

A1348 

110.2 ± 12.0 

113.5 ± 11.3 

1.96 0.62 -0.52 

0.92 ± 0.08 

2 


RXJ1558.4-1410 

186.7 ± 34.0 

351.2 ± 6.6 

2.59 0.86 -0.90 

0.90 ± 0.09 

2 

V 

Core Values with Non-core Upper Limits 






RXJ1304.3-3031 

<3.0 

12.6 ± 0.9 

1.58 -0.03 -0.05 

1.0 

2 

V 

RXJ1315.4-1623 

<5.6 

12.8 ± 3.8 

1.56 -0.09 -0.35 

1.0 

2 
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APPENDIX D: JUSTIFICATION OF FITS - 
MAIN SAMPLE+ EXTENSION 

These clusters do not have targeted observations presented 
within this study and so do not appear in the flux lists. 
We therefore give in the notes below the name of the 
BCG for each cluster. Fluxes were taken from the NED 
and HEASARC databases as well as being retrieved from 
FITS image downloaded from the NRAO’s Image Archive 
(https: / / archive.nrao.edu / archive/archiveimage.html). 

DO.IO BCS - LEs 

Hercules A A well studied classic FRII, bright object 
with esily distinguishable core and lobes. There are a large 
number of literature data points of integrated emission 
available in NED from which to get a measure of the 
non-core. Extrapolat e from a 14.9 GHz VLA observation 
dPicken et al. I l2008h of the core region for an estimate 
of the core component. This cluster is also known as 
RXJ1651.1-1-0459, and the radio source associated with the 
BGG is often called 3G 348. 

A2052 UGG 09799, associated with the radio source 
3G 317. Extended source with clearly distinguishable core. 
The source is reasonably well studied (see e.g. Hogan 
et al. 2015b). Fit to the SED of integrated fluxes for a 
non-core mea surement. Source ha s multi-frequency VLBA 
observations (IVenturi et al. l[2004l l that isolate the core. Fit 
to these separately to retrieve a measure of the active core 
component. 

A2199 NGC6166, with associated radio source 3G 338. 
Extended, F R-H like source. VLBI measurements at several 
frequencies dLv et al. ] I2OO4I : iGentile et al. ][2^ show a 
sub-dominant but inverted core component. Fit this VLBI 
SED separately for a measurement of the core component 
and then fit the integrated flux SED for a measurement of 
the non-core. 

A1795 GGCG 162-010. Extended source, some high 
resolution observations in NRAO archive from which the 
core can be isolated. Greate and fit individual SEDs for the 
core and extended components to enable measurements of 
both the core and non-core respectively. See also Hogan et 
al. 2015b. 

RXJ0338.7+0958 2MASX J03384056+0958119. Appears 
to be a compact steep spectrum object, hence fit the 
integrated spectrum to retrieve an estimate of the non-core 
component. An NRAO archival observation at X-band 
shows it as unresolved. Extrapolate from this to obtain an 
upper limit on the core component. 

A1367 NGC3862. Powerful extended radio source with 
a well sampled SED that can be fit directly to obtain 
an estimate of the non-core component. There have been 
a number of high resolution VLBI observations of the 
core of this system dLara et al. 1 12004 iKharb et al. ]H) 
from which a core-only SED can be created. Fit this for a 
measure of the core component. 

DO.ll BCS - NLEs 

A2029 IC 1101. A wide-angle tailed (WAT) source with 
a morphologically distinct but energetically sub-dominant 


core. Fit the archival SED for a measure of the non-core 
component and then extrapolate from a high resolu- 
tion VLA archival image at X-band of the isolated core 
djetha et al. II 2 OO 6 I I to get a core estimate with appropriate 
uncertainty. 

A1656 NGG4874. Source appears to be a small-scale WAT. 
Integrated emission is lobe-dominated, hence fit the archival 
SED for a measure of the non-core. There is no clearly 
discernible core in the majority of o bservations however 
there is a VLBA observation at G-band llLiuzzo et al. 1l2^ 
and higher frequency ob servations that seem to isolate the 
core (iLin fc Mohr I l2009l l that can be fitted separately to 
get a reasonable measure of the core. 

A2312 2MASX J18540626+6822565. Steep spec- 
trum source that app ears to be an FRI at 38 MHz 
dRottgering et anil994h . There is no archival data above 
G-band and only the subtlest hint of potential spectral 
flattening at G-band but not enough to claim unambiguosly 
the presence of a strong core component. Fit the lobe dom¬ 
inated integrated SED for a measure ment of the non-core 
and then extrapolate from G-band dGregorv fc Condon I 
[ 1 ^ for an upper-limit on the core. 

A1314 IC 0712. Source seems to be a CSS with consisten t 
index to high frequency (43.3 GHz, iLin fc Mohr I l2009l L 
Fit the SED for non-core and then extrapolate from the 
43.3 GHz point for a core limit. 

A2147 UGG 10143. Source appears unresolved in available 
archival images. The index fitted to the SED is relatively 
flat (a~0.67), howev er the source is undetected at 22.5 GHz 
dLin fc Mohr I l2009l i and hence cannot be dominated by 
a flat core and is perhaps best classified a CSS. Take an 
estimate of the non-core from the fitted SED and then 
extrapolate from the limit at 22.5 GHz for an upper limit 
on the core. 

A2065 2MASS J15222917+2742275. Source only appears 
to have been detected at L-band. Marginally resolved 
by FIRST and there is a relatively large flux decrement 
between the FIRST and NVSS resolutions hence it seems 
reasonably to believe this source is dominated by its 
non-core emission. Extrapolate with appropriate indices 
and uncertainties for a non-core measurement and an upper 
limit on the core component. 


DO. 12 eBCS - LEs 

A2396 4C +12.76. This is a strong, lobed source that has 
good archival coverage at lower resolution but no clear 
measurements of a distinct core. Fit the total SED for 
a measurement of th e non-core. The highest frequency 
detection is at C-band dGregorv fc Condon 1119911) although 
the single-dish resolution is too low to isolate the core. 
The highest resolution map is from FIRST, hence take the 
average of the central pixels in this and extrapolate from 
these to obtain the best limit on the core contribution. 
A2036 2MASX J15110875+1801529. This source is a WAT 
although there is no obviously distinct core component. 
Single dish C-band observations would suggest flattening, 
however this is most likely due to confusion as interfero¬ 
metric observations at C-band are consistent with a steady 
steep index to X-band detectio n and a non-detection at 
22.5 GHz fall lLin fc Mohr]|2009ll . This non-detection shows 
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the spectrum does not substantially flatten. Use only the 
higher resolution maps to create an SED and fit this for 
a measure of the steep non-core component and then 
extrapolate back from limit at 22.5 GHz for core limit. 
A923 B2 1003-1-26. The available archival observations 
show the source to be an unresolved CSS up to C-band. 
Higher resolution VLA-A image in VLA archive (see also 
iFanti et al. I Il986l l shows the presence of an active core 
component at ~0.5 mjy. There is also an X-band image in 
the NRAO database taken in VLA-D/A array. Although the 
automatic pipeline image suffers from phase issues, blindly 
taking the peak pixel of the recovered source does suggest 
a ~0.5 mJy source is present. Fit the integrated lower 
resolution SED for a measure of the non-core component 
and then extrapolate from the VLA-A detection at C-band 
with index a=0.0 to recover an estimate for the core. 

A580 2MASX J0725571 2-f4123069. Higher resolution 
maps at C and X-band (IParma et al. I l2007ll show the 
radio-source to be associated with the BCG. Additionally 
associating the archival radio source B3 0722-1-414 with the 
BCG would suggest that the source could be best fit by a 
dropline model for the ageing non-core (with parameters: 
54.69, 1.26, 0.91, 3.85). Below 2 GHz the SED displays a 
reasonably steady power-law and so for the MAIN SAM¬ 
PLE-1- estimate the non-core component by fitting only 
to these lowr frequency fluxes. The source is potentially 
slightly resolved in the X-band imaging although the core is 
not distinct. Extrapolate from the peak of this observation 
for a limit on the core component. 

Z1883 2MASX J08425596-f2927272. Archival detections 
are available only at L and C band, which show the source 
to be steep spectrum. Fit for a measure of the non-core and 
extrapolate for an upper limit on the core. 

Z1370 4C -1-74.13. The BCG is associated with an unre¬ 
solved, ultra-steep spectrum radio source. There are X and 
U-band observations available in the VLA Image database 
although neither recovers the source and both limits are 
consistent with the extrapolated index. Fit the observations 
of the USS >0.074 GHz to retrieve an estimate of teh 
non-core and then extrapolate from the limit imposed by 
the non-detection at U-band to put an upper-limit on the 
core component. Note that there are very low frequency (38 
and 22 MHz) observations that suggest the USS index may 
flatten to lower frequencies. 

Z3959 SDSS J111551.90-f012955. Distant cluster (z«0.35), 
at FIRST resolution the BCG is consistent with being 
associated with a steep spectrum radio source. See that 
there is a large flux deficit between FIRST and NVSS sug¬ 
gesting that this source is resolved between the respective 
resolutions of these catalogues. Combined these imply that 
the source is dominated by its non-core emission. Therefore 
fit the spectrum for an estimate of this component and then 
and extrapolate from the peak of the FIRST detection to 
get an upper limit on the core. 

A853 2MASX J09421480-f 1522509. The radio source is 
only apparently detected by the FIRST and NVSS surveys, 
although the FIRST resolution shows that this is associated 
with the BCG. The source is unresolved in NVSS but is 
resolved into a small WAT in FIRST showing that it is 
non-core dominated. This interpretation is consistent with 
the l imits of other surveys (such as GB6, ICondon et al. I 
Il994^ showing that the index must be steep, and that the 


spectrum does not flatten to show a flat core component. 
Extrapolate from the NVSS integrated emission for an 
estimate of the non-core and then extrapolate from the 
peak of the FIRST detection with index Q:core=0.2 for an 
upper limit on the core. 

RXJ0004.9-I-1142 UGC 00032. SED can be fit with a 
split power law showing the presence of an active core in 
addition to a steeper component. Fit the SED therefore to 
obtain measures of the core and non-core components from 
the flat and steep spectrum components respectively. 


DO. 13 eBCS - NLEs 

RXJ1844.1-1-4533 3C 388. A bright FRH with a mor¬ 
phologically distinct but energetically sub-dominant core 
component. Fit the integrated SED to recover a measure 
of the non-core. Retrieve images from the NRAO image 
archive at L-, C-, X- and U-bands to measure distinct core 
fluxes. Use these to create a core only SED from which to 
determine the active core component. 

A1446 4C -1-58.23. A bright WAT source. Fit the integrated 
fluxes for a measurement of the non-core component and 
then fit a separate SED o f the isolated core fluxes (e.g. 
iLaurent-Muehleisen et aU\ Il997l l separately for a core 
measurement. 

RXJ2250.0-1-1137 NGC 7385. The integrated SED re¬ 
turns a fairly flat index (q:« 0.53). However, morphologically 
the source is clearly dominated by its extended emission. 
Fit the integrated spectrum therefore to obtain a measure 
of the non-core component. Additionally there does appear 
to be an active core component. From images retrieved 
from the NRAO Image Archive, a distinguised core is 
detected at ~118 mJy at both X and U band . The is a 
VLB A observation by iFomalont et al. I (l200Cll L No map 
is presented as the source is too structured to recover 
reasonably. The authors present the uv data and from 
the amplitudes it is clear that ~50 mJy is recovered on 
even the longest baselines. It appears as if there may be 
a currently active component or perhaps that this source 
was very recently shut down. For a core estimate, fit the 
unresolved core components at X and U band with suitably 
large uncertainties. 

A278 B2 0154-1-32. BCG is associated with a head-tail 
source. Fit the integrated flux SED for a measure of 
the non-core. Archival VLA-B observations at L and 
C band recover structure but do not fully isolate core 
component. For an estimate of the core contribution at 
10 GHz, extrapolate from the ‘head’ component on the 
optical BCG position in the highest resolution map in the 
VLA Image Archive (at L-band). The recovered estimate 
is consistent with the limits imposed by low resolution 
observations at wavelengths higher than L-band. Note than 
an alternative interpretation of this source could be that it 
is an under-resolved FRH and hence could be a background 
contaminant rather than associated with the BCG. 

A2625 2MASX J23360272-f 2032455. Steep spectrum 
source that is unresolved in NVSS. There are few archival 
observations, the highest radio-frequency of which is at 
C-band where the spectrum is still steep. Source appears 
to be a CSS. Fit the spectrum to get an estimate of the 
non-core component and then extrapolate from the C-band 
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detection dGregorv fc Condon Ill9i^ ) with acore=0.2 for a 
core limit. 

A2445 2MASX J22265584 +2550094. There are three 
NVSS dCondon et al. I Il998lf sources coincident with the 
cluster, the brightest of which appears to be associated 
with the BCG. There are no higher resolution observations 
in the VLA archive and the source is not within region 
covered by FIRST. The source does not appear within the 
VLSS catalogue but a steep extrapolation from the NVSS 
detection suggests it should be just b elow the catalogure 
limit. Indeed, an overlay of the VLSS dCohen et al. II^OTI I 
shows that there is a weak detection below the catalogue 
limit at the position of the BCG. This VLSS source is 
partially blended with the distinct NVSS source to the 
West. Take the VLSS peak at the position of the BCG , 
which along with NVSS and GB6 (ICondon et al. I Il994l l 
detections gives a steep index. Classify this source therefore 
as a CSS and fit for an estimate of the non-core. There 
are no higher resolution or higher frequency observations 
avaliable, so extrapolate from the C-band flux to get a limit 
on the core. 

A2149 SBS 1600-I-540A. This cluster contain three po¬ 
tential BCGs. The most dominant elliptical (16:01:28.14, 
53:56:49.7) appears to be associated with a radio source. 
This is a steep spectrum source, which can be fitted 
for measure of non-core. The source is morphologically 
identified as head-tail object in FIRST imaging although 
the head still appears confused and thus does not rep- 
resent a truly naked core . The source was observed by 
iLaurent-Muehleisen et ai] l|l997l j and found to have a 
core component at 5 GHz. Extrapolate from this with 
reasonable uncertainties for an estimate of the non-core. 
Other candidate BCGs at ~16:01:28.43, 53:54:15.0 and 
~16:01:23.14, 53:51:59.8 are both radio undetected at the 
FIRST detection limit. 

RXJ0027.6+2616 2MASX J00274579-f2616264. Source 
is steep spectrum and has no clear core component. It is 
undetected in the GB6 catalogue (jCondon et al. I Il994l l 
hence see no flat component. Therefore fit for a non-core 
estimate and extrapolate from the GB6 limit to put an 
upper limit on the core component. 

RXJ1652.6+4011 2MASX J16525325+4009130. BGG is 
associated with a radio source as matched in both FIRST 
and NVSS. It doe s not appear in the VLSS catalogue 
llGohen et al. 11200^ 1 but inspecting an overlay of the region 
reveals a weak detection at the BCG position. The derived 
index suggests that the source could be core-dominated 
but i t is undetected in the GB6 catalogue llCondon et al. I 
1994|) and similarly undetected with the VLBA (<3 mjy, 
Bourda et al. 1[20im , which shows this source to be non-core 
dominated. The index derived using the map detection in 
the VLSS imaging may therefore be an underestimate. Fit 
this spectrum nonetheless for an estimate of the non-core 
componant and then extrapolate from the VLBA detection 
limit for a fairly stringent upper limit on the core compo¬ 
nent. 

A1291 MGG +09-19-110. The BCG is revealed to be 
associated with a small WAT in FIRST dWhite et al. I 
ll997^ . [Lin fc Mohr I (|2009l 'l observed this source at multiple 
frequencies and showed it to be steep spectrum. Fit the 
SED for a non-core measurement then extrapolate from 
the X-band detection for a core limit. This is consistent 


with less stringent limits imposed by extrapolating from 
non-detections at 22.5 & 44.3 GHz. 

RXJ1852.1+5711 2MASX J18520859+5711430. Source 
is resolved but displays amorphous structure. The SED 
could be fitted with a dropline model and indicates that 
the source is dominated by ageing emission, perhaps a 
core relic. Fit the SED for a measurement of the non-core 
component. Highest resolution available in the NRAO 
Image Archive is at G-band. There is no distinguishable 
core so take the peak of the emission and extrapolate for 
an upper-limit on the core. 

A2512a UGC 10187. Head-tail source. Integrated fluxes 
to lower frequency give a steep spectrum, which appears 
to flatten to higher frequency suggestive of increasing core 
dominance. Taking the peak fluxes of the nuclear region 
it appears as if an active core component is present but 
appears to be confused with the more extended emission 
in most of the available observations. Extrapolate back 
from the seemingly clean core observation at 22.5 GHz 
iLin &: Mohr I (l2009lj for the best estimate of the core 
component. 

A1986 2MASX J14530832+2153396. This cluster appears 
to contain several large ellipticals. The largest of these (and 
hence the most likely candidate for BGG) is associated with 
a steep spectrum radio source. The source is undetected 
in all of the major C-band catalogues, which confirms this 
steep spectrum. Fit the SED for a non-core measurement 
and then extrapolate from the C-band limits for an upper 
limit on the non-core component. 

A2315 2MASX J19001653+6956599. BCG appears to be 
associated with a steep spectrum radio source. Fit the SED 
for an estimate of the non-core and t hen extrapolate from 
the detection limits at G-band (e.g. ICondon et al. I Il994h 
for a limit on core component. 


D0.14 REFLEX(NVSS) - LEs 

Hydra A Little introduction required. A powerful, ex- 
tended source that is ve r y well-studied in the literature (e.g. 
iMcNamara et ani2000l : iHamer et al. I [20141 . and references 
therein). The source is dominated by its extended emission 
so fit the SED for a measure of the non-co r e component. 
Use VLBI observations (e.g. iTavlor I 1 19961 : lArava et al. I 
l2ni(tl of the central core regions only to independently fit 
for the core component. GLuster is also known as A780 and 
RXJ0918.1-1205. 

A2597 The BCG is associated with the powerful extended 
radio source PKS 2322-12. The archival SED is dominated 
by the extended emission hence fit this for a measure of 
the non-core. NRAO archival images at X-band with the 
VLA-A array allow the core to be isolated. The flux of this 
component agrees reasonably well with the flux recovered o n 
milli-arcsecond scales with the VLBA llTavlor et al. I[l999l f. 
Use a representative index of aco7-e=0.2 to extrapolate from 
the VLBA detection for an estimate of thr core component 
at 10 GHz. 

A3532 PKS1254-30. This is a large extended source, with 
the lobes looking disturbed. Clear that the archival SED 
is dominated by the extended emission hence fit to this 
to get a measure of the non-core component. There are 
no available observations at high resolution or frequencies 
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greater than 4.85 GHz. Extrapolate from the peak of an 
archival VLA C-band image to obtain an upper limit on 
the core. 

RXJ0132.6-0804 PKS 0130-083. The SED of this source 
has a flat spectrum and app ears to be high l y cor e dom¬ 
inated. VLBI observations (iBourda et al. ] I 2 OIOI. I 2 OIII: 
IPetrov I I2OIII I show it to be slightly extended on ~few 
parsec scales. A separate SED for the core can be produced 
from the VLBI imaging, from which the core compo- 
nent can be estimated. Extrapolating from the WENSS 
dRengelink et al. I Il997l ~l detection (using asteep=1.00) 
agrees well with the missing flux at 1 GHz between the 
VLBI obtained core contribution and the flux recovered 
in lower resolution maps. Hence, use this extrapolation to 
infer an estimate for the non-core component. 

A2415 2MASX J22053865-0535330. This source has a 
steep spectrum source at low frequencies (<1 GHz). At 
higher frequencies than this it appears to be dominated 
by a self-absorbed core component (Hogan et al. 2015b). 
VLBA imaging shows extent on ~few pc scales (see Hogan 
et al. 2015c) the integrated emission of which is consistent 
with lower resolution fluxes, confirming the source to be 
core dominated at higher frequencies. For the purposes of 
the MS-f, fit two separate power laws to the steep and 
flat components in the SED to obtain estimates of the 
non-core and core component respectively. Note that the 
given indices are measured locally to the normalisation 
frequencies for each component. 

RXJ1206.2-0848 Also known as MACS J1206.2-0847, 
this is a high redshift cluster (z«0.44), whose BGG is 
identihed in NED only as as ‘MACS J1206.2-0847 BCG’. 
This is associated with a st eep spectrum radio sour ce. It 
is undetected in the PMN (iGriflith fc Wright 11 19931 ') and 
AT20g (iMurphv et al. |[2010h surveys showing that there is 
no significant inverted/flat component. Fit the SED for a 
measure of the core component and then extrapolate from 
the higher frequency non-detections to get a limit on the 
core contribution. 

RXJ0501.6-1-0110 2MASX J05012816-f0110357. The rel¬ 
atively sparsely sampled SED appears to h ave a relatively 
flat in dex (q;~ 0.7) but is undetected at GB6 (ICondon et al. I 
Il994^ and above which suggests the spectrum steepends 
to higher frequency. The SED can therefore be attributed 
to dominant non-core emission. Extrapolate from the 
non-detections for an upper-limit on the core component. 
A1644 2MASX J12571157-1724344. Flat spectrum source 
that appears to be variable considering multi-epoch C-band 
observations. Not a clear GPS-like spectrum with the 
available archival coverage but can ht the spectrum with 
a flat index power law to obtain a measurement of the 
core component. There is a faint detection at the BCG 
position in WEN S S tha t is just below the catalogue limit 
IIRengelink et al7\ Il997lj . suggesting that the spectrum 
turns over in the GHz range. Extrapolate from this to get 
a limit on the non-core component. 

RXJ0445.1-1551 NGC1650. Appears to be a core dom¬ 
inated flat spectrum radio source. Fit the SED for a 
measurement of the core co mponent and then extr apolate 
from the WENSS detection llRengelink et al~lll997lj for an 
upper limit on the non-core. 

A85 MGG -02-02-086. The BCG is associated with a GSS 
source. VLA images from the NRAO Image Archive at X, 


U and K bands show that the source remains unresolved 
and steep out to above 20 GHz. Fit the SED for a measure 
of the non-core and then extrapolate from the 22.5 GHz 
flux to place an upper limit on the core component. 
RXJ1347.5-1144 GALEX J134730.7-114509. High 
redshift (z«0.45) cluster with a powerful r adio source 
associated with the BCG. iGitti et al. I ll2007ah report the 
presence of a radio mini-halo within this cluster. Archival, 
higher resolution (VLA-A) observations at C- and X-band 
show that there is a morphologically distinguishable core 
component associated directly with the BCG. Interpolating 
between these core-only fluxes returns a flat spectrum, that 
can be extrapolated for an estimate of the core component 
at 10 GHz. The SED steepens to lower frequencies although 
this is likely contaminated by the mini-halo emission. Fit 
the fluxes at frequencies below 1 GHz for an estimate of 
the non-core component, accounting for the expected core 
contribution at 1 GHz. Note that this is potentially affected 
by mini-halo emission. 

A383 2MASX J02480342-0331447. The BGG is associated 
with a radio source that maintains a steady s teep spectral 
index at least as high as 22.5 GHz (BIMA, ICoble et al. I 
l2007h . Fit for a measure of the non-core and then extrapo¬ 
late f rom a non-detection at 31 GHz lOVRO. lMason et al. I 
I2OO9II for a core limit. 

A1663 2MASX J13025254-0230590. The BGG appears 
associated with an NVSS source that is also matched 
to a source detected at 1.28 GHz with the GMRT 
llGiacintucci et al] l2007l L We are unable to determine 
structure from these observations. The sour ce is unde¬ 
tected at both PMN dGrifEth fc Wright Ill993lj and AT20g 
llMurphv et al. I l201Clh . however the limits do not rule 
out the presence of a flat compon ent. Equally the limit 
from the MRC dLarge et al. 11 198 il l does not rule out a 
steep spectrum. The emission cannot therefore strongly 
be claimed to be attributable to either core or non-core 
dominated emission and so extrapolate with appropriate 
aco7'e=0.2 and a„on-core=1.0 indices for limits on both 
components. 

A3698 NGC6936. BGG optical position coincident with 
NVSS, however no other radio detections are available. 
Gannot attribute to steep or flat spectrum source by limits 
at other frequencies hence extrapolate for limits on both 
components. 

RXJ1050.4-1250 USGGS152/NGG3402. The BCG of this 
small group appears to be associated with a reasonably 
active radio source. The source is well sampled at L-band 
in the archives, although it is not clearly resolved. There is 
a large flux decrement between NVSS and the higher reso¬ 
lution observations indi cative potential extende d emission 
on intermediate scales. lO’Sullivan et al. I (l2007f) observed 
this source at L-, G- and X-bands with the VLA and 
showed that it contains a flat spectrum core component. 
Fit for this then extrapolate from the NVSS flux for an 
estimate non-core emission, accounting for the expected 
core contribution at 1 GHz. 

A2402 2MASX J21582888-0947489. The BCG is optically 
matched to an NVSS radio source, however there are no 
additional radio detections. Limits at other frequencies do 
not limit the spectrum to be unambiguously associated 
with a flat core or a steep non-core and hence the best 
approach is to extrapolate from the NVSS detection with 
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relevant indices for limits on both the core and non-core 
components. 

A2566 2MASX J23160519-2027528. The BCG is matched 
to a radio source in NVSS. There are no other radio 
detections and survey limits do not clearly distinguish this 
source to be either core or non-core dominated hence use 
relevant indices to extrapolate from the NVSS detection to 
place a limit on both the core and non-core components. 
RXJ1506.4+0136 NGC5846. This is the brightest mem¬ 
ber of a relatively local group (z«0.006) and is a well 
studied LINER. The radio SED has a flat index, appears to 
be variable a nd is detected on milli-arcsecon d scales with 
the VLB A llNaear. Falcke fc Wilson"! l2005h . confirming 
it to be core dominated. Use the most contemporaneous 
observations and fit for an estimate of the core component. 
Extrapolate from the lowe r frequency detection at 750 MHz 
llHeeschen &: Wade I 1 1964) . accounting for the expected 
1 GHz core contribution, for a limit on any potential 
non-core component in the system. 

RXJ2147.0-1019 2MASX J21470043-1019118. BCG is as¬ 
sociated with a radio source in NVSS (at 1.4GHz), however 
there are no additional radio detections and limits at other 
radio frequencies are not limiting on the nature (core or 
non-core) of the emission. Therefore make extrapolations 
from the NVSS detection, using the approriate indices 
to obtain upper limits on both the core and non-core 
components. 

S0301 IC1860. The BCG is associated with a radio source 
that is detected in both SUMSS dMauch et al. l[2003l l and 
NVSS (ICondon et al. Ifl998tl . However, the index between 
these detections is not sufficiently steep or flat to unam¬ 
biguously label the source as core dominated (or otherwise) 
and hence the only reasonable approach is to extrapolate 
for limits on both components using appropriate indices. 
A281 2MASX J01570689-0553102. The BCG is associated 
with an NVSS source, although it has no other radio de¬ 
tections available. Survey limits at other radio frequencies 
do not elucidate whether this emission can be attributed 
definitely to either core or non-core emission. Therefore 
extrapolations with appropriate indices are made from the 
NVSS flux to place upper limits on both components. 
RXJ1501.1+0141 NGC5813. This source was studied 
by iNaear. Falcke fc Wilson I il2005l ~l as part of a survey of 
nearby LINERs and is also well sampled in the NRAO 
Image Archive. There is a flat spectrum component that 
persists to above 10 GHz that can be fitted to estimate 
a core component at 10 GHz. The source appears slightly 
resolved at L-band, showing that there should be a sizeable 
non-core contribution at lower frequencies. Extrapolate 
from L-band, accounting for the expected core contribution 
to obtain an estimate of the non-core component at 1 GHz. 


DO. 15 REFLEX(NVSS) - NLEs 

A3695 2MASX J20344470-3549019. BCG associated with 
a WAT radio source. The archival SED is well sampled and 
appears to be dominated by the extended emission, hence 
perform a fit to this to obtain a measure of the non-core 
component. Higher resolution VLA observations at X, K 
and Q-band are available in the NRAO Image Archive 
that allow the core to be isolated. Fitting to the core-only 


SED derived from these maps returns a relatively steep 
index (a~0.7). However this core is distinctly resolved and 
hence this can be used to confidently estimate the core 
component. 

A3560 PKS1329-328. This system appears in the optical 
to perhaps be a merging BCG, with two clear peaks visible. 
There is a large WAT radio source centred on brighter of 
the optical peaks. The archival SED is well sampled and 
dominated by the extended emission and so fit to this 
to derive the non-core component. In the NRAO Image 
Archive there are higher resolution images available at 
X-band (hybrid VLA C/B-array) and C-band (hybrid VLA 
B/A-array) that allow measures of the core-only flux. These 
suggest that there is a sub-dominant, inverted spectrum 
core component. Extrapolate from the fit to these for an 
estimate of this core component at 10 GHz. 

A3528S ESO 443- G 007. The BCG is associated with 
a large extended WAT radio source. The archival SED 
appears to be dominated by the extended emission and can 
therefore be fitted directly for an estimate of the non-core 
component, n-core from. Several observations of this source 
appear in the NRAO Image Archive, although most do not 
appear to clearly isolate the core component. Obtain a best 
estimate of the core component by extracting a core-only 
region flux measurement at X-band (from a hybrid VLA 
B/C-array observation) and extrapolate from this for the 
expected core contribution at 10 GHz. 

A3165 PKS0344-291. The BCG appears to be associated 
with an extended, steep spectrum radio source, the SED 
of which can be fitted to obtain a measure of the non-core 
component. The best estimate of the core component is 
obtained using an X-band VLA map from the NRAO 
Image Archive that allows the core to be isolated. Measure 
the core-only flux from this and then extrapolate with 
ctfiat=0.‘2 for an estimate of the core component at 10 GHz. 
A2717 ESO 349- G 022. The BCG is associated with a 
powerful WAT radio source. Supplementing the archival 
SED with fluxes measured from maps retrieved from the 
NRAO IMage Archive, the non-core component can be 
measured by fitting the integrated SED. The highest 
frequency observation available is at C-band and the core 
is not isolated. Therefore extrapolate from the peak flux at 
C-band for an upper limit on the core component. 

A2399 2MASX J21573344-0747393. The BCG is associated 
with a powerful WAT. Retrieving images from the NRAO 
Image Archive allows the core to be isolated at several 
frequencies above C-band and so a core-only SED can be 
produced. Fit this for a measure of the core component 
and then fit the integrated flux SED at lower frequencies to 
determine the non-core component at 1 GHz. Note that the 
non-core has a relatively flat index q;« 0.62) but is clearly 
morphologically differentiated and so the estimate should 
be robust. 

A3490 PKS1142-341. This source has a reasonably steep 
SED and appears to be marginally resolved at C-band in 
the NRAO Image Archive. It therefore seems that the SED 
is dominated by the non-core, and so fit directly for an 
estimat e of this component. The source is undetected by 
AT20g (iMurphv et al. luOlOfl so showing it not to contain 
a strong core component to higher frequencies. Extrapolate 
from this non-detection for an upper limit on the core 
component. 
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S753 NGC5419. This is a peculiar source, potentially 
host to an amorphous or mini-halo radio source. Higher 
resolution imaging from the NRAO Image Archive with 
the VLA-A array (at L-band) and the VLA-B array 
(at C-band) show the system to have a morphologically 
distinguished point source associated with the BCG. This 
is also distinguishable in t he imaging from the SUMSS 
survey (iMauch et al. I l2003l ). The archival images show 
that there is a low surface brightness, amorphous source 
of ~7kpc extent centred on this point source. There is no 
larger scale extent seen in archival VLA-D images which 
suggests that this cluster does not host a true, powerful 
mini-halo on ~few hundred kpc scales however the lower 
resolution data does have higher flux than is resolved 
in the higher resolution images, which may suggest the 
presence of very large scale extent. Alternatively it could 
be that the source is confused with other nearby galaxies. 
Fit the integrated SED for a measure of the non-core and 
then create a core-only SED from which to estimate the 
core component. Note that rather than a core to non-core 
system, an alternative interpretation of this system is that 
it may be a CSS dominated BCG sat in the centre of a 
cluster-centric amorphous halo. 

A3528N ESO 443- G 004. This is the fainter of the two 
BCGs (see A3528S above), it is however also associated 
with a reasonably bright radio source. Excising fluxes that 
appear to have the two radio source confused, the SED for 
this source returns a steep index from which the non-core 
component can be measured. The source is resolved in 
an X-band image (with the hybrid VLA-C/B array) from 
the NRAO Image Archive although the core is not clearly 
isolated and so a robust measurement of this is unavailable. 
Instead, extrapolate from the peak flux at X-band to get 
an upper limit on the core component. 

A1791 2MASX J13485423-2527242. The BCG is associated 
with a WAT radio source. The archival SED is dominated 
by the extended emission and hence can be fitted to obtain 
a measure of the non-core component. The core cannot 
be clearly isolated in any of the available imaging from 
the NRAO Image Archive. A VLA-C array observation at 
C-band provides the highest available resolution although 
the core is not isolated. Extrapolate from the peak flux at 
C-band to put an upper limit on the core component at 
10 GHz. 

RXJ2043.2-2144 2MASX J20431459-2144343. The BCG 
is associated with a compact steep spectrum radio source. 
Fit for a non-core measure and then extrapolate for a limit 
on the core component. 

A3376 2MASX J06020973-3956597. The BCG is associ¬ 
ated with a WAT radio source. Fit the extended emission 
dominated SED for a measure of the non-core component 
and then extrapolate from the C-band peak (from NRAO 
Image Archive) for an upper limit on the core. 

A2984 ESO 298- G 017. The BCG is associated with a 
CSS. Eit the SED for a measure of the non- core component 
and t hen extrapolate from the AT20g limit llMurphv et al. I 
I 2 OIOI I for an upper limit on the core component. 

RXJ1332.9-2519 PMN J1332-2519. This is an extended 
sourc e with clear lobes seen at both NVSS llCondon et al. I 
Il998l l and TGSS resolutions. Fit the SED for a measure 
of the non-c ore component and t hen extrapolate from the 
AT20g limit (iMurphv et al. ir2010l ') to put an upper limit on 


the core component. 

RXJ0359.1-0320 PMNJ0359-0320. The BCG is associ¬ 
ated with a lobe dominated FRI. Fit the SED for a measure 
of the non-core and t hen extrapolate from the AT20g limit 
dMurphv et al. |[2010ll for an upper limit on the core. 
A3856 2MASX J22183938-3854018. The BCG is matched 
to a radio source, however this is only detected in NVSS 
and SUMSS. The source is unresolved at these, although 
the index is steep enough q« 1.36) to classify this source 
as a non-core dominated CSS. Fit the for a measure of 
the non-core and the n extrapolate from the AT20g limit 
dMurphv et al. I l201Clh for an upper limit on the core 
component. 

RXJ0137.2-0912 MCG -02-05-020. The BCG is asso¬ 
ciated with an extended radio source that appears to be 
dominated by a core relic. This inner relic appears to 
have been associated with the BCG in most historical 
observations and hence the flux of this is included as part of 
our definition for the non-core. Fit the integrated SED for 
a measure of t he non-core. Highest frequency flux available 
is at C-band dCriflith et al. I 1995ll . however there is no 
image avai lable. In the snap shot image from the FIRST 
catalogue d White et al. |[l997^ the core is clearly isolated. 
For an estimate of the core component extrapolate from 
the L-band core-only flux with generous uncertainty. 
A2355 PMN J2135-I-0126. The BCG is associated with a 
steep spectrum radio s ource. Fit the archival SED for a 
non-core measurement. iLaurent-Muehleisen et oL] dl997fl 
obtain a core only flux measurement at C-band using the 
VLA-A array. Extrapolate from this measurement to get 
an estimate fo the core component at 10 GHz. 

A499 PMN J0437-2027. This is potentially a head-tail 
or lobed source, although note that it could be two coin¬ 
cidentally aligned and confused sources. Pit the archival 
steep SED to get a non-core estimate. There is a slight 
spectral flattening at C-band although this is a single dish 
dCrifiith et al. I[l994h and non detection at AT20g suggests 
that there is no strong core component, hence the single 
dish observation may be partially confused. Extrapolate for 
an upper limit on the core component. 

RBS0540 MCXC J0425.8-0833. The BCG is associated 
with a small doubl e radio source and was studied by 
iBelsole et al. I d2005lL Can reasonably claim the SED to 
be non-core dominated hence fit for a measure of this 
component. Extrapolate from the peak flux at C-band to 
get an upper limit on the core. This cluster is also known 
as RXJ0425.8-0833. 

RXJ1301.6-0650 MCXC J1301.6-0650. The BCG is asso¬ 


ciated with a small, barely resolved double source detected 
in PIRST. Pit the archival SED for a meas ure of the non¬ 
core. Single dish observations at C-band (ICrifEth et al. I 
I 1995 II do not resolve the core and hence the best limit on 
this component is obtained by extrapolating from the peak 
of the FIRST emission. 

A3027 NVSS J023049-330619. This source is detected only 
in the NVSS (ICondon et al. 1998fl. S UMSS (iMauch et ail 
l2003ll and TEXAS ( Douglas et al. I Il996ll surveys and 
would be expected to be below the detection limit of other 
surveys. Pitting to these three detections only returns an 
intermediate index of a=0.63. The source is unresolved 
and undetected in both Parkes lICrifEth fc Wright I 19931: 
ICriffith et al. I Il994l . Il995l l and AT20g I Murphv ef al. \ 
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I 2010 I) however the detection limits do not restrict the 
source to being unambiguously core or non-core dominated. 
Interpolate for a limit on the non-core component and then 
extrapolate from the AT20g limit for an upper limit on the 
core component. 

A2331 2MASX J20581214-0745346. The BCG is associated 


with a CSS radio source, with no detections above L-band. 
Fit the archival SED for a measure of the non-core. The 
SEP appears to flat ten out to lower frequencies (e.g. VLSS, 
ICohen et al. I [2003), which can be attribuated to being 
a a low frequency effect rather than evidence of a low 


peaking core as this so urce is undetected in both the AT20g 
llMurphv et al. I 20ldl and also PMN (equatorial region, 
iGrifhth et al. I Il994h surveys. Extrapolate from these to 
obtain an upper limit on the core component. Note that 
if the SED was better sampled then perhaps this source 
would be best fit with a dropline model, hence the reported 
index here may be underestimating true spectral shape. 
S617 ESO 565- G 030. This cluster could be argued to 
be a double BCG system with the also radio loud ABELL 
S0617:[GMT93]. However, ESO 565- G 030 appears to be 
the dominant galaxy and is matched with a steep spectrum 
radio source. Fit the SED for a measurement of the non-core 
component and then extrapolate from the AT20g limit 
llMurphv et al. |[2010ll for an upper limit on the core. 


A3764 6dF J2125455-344352. The BGG is matched to a 
radio source that ap pears in both NVS S (iGondon et al. I 
Il998h and SUMSS iMauch et al. I l2003l i although there 
appear to be no other radio detections. Nonetheless, iner- 
polating between these two detections show the source to 
be steep enough (a~1.09) to claim that the system is not 
core dominated. Use this interpolation therefore to estimate 
the non-core component and th en extrapolate from the 
non-detections with Parkes (e.g. iGriffith fc WrighFI Il993l ~) 
for an upper limit on the core. 

RXJ0340.1-1835 NGC1407. The BCG is associated with 
a ra dio source that display s a steep spectrum to G-band 
(e.g. iDisnev fc Wall I Il977il . There are no detections at 
higher raido frequencies so fit the archival SED for a 
measure of the non-core and then extrapolate from C-band 
for an upper limit on the core component. 


RXJ2034.9-2143 2MASX J20 345447-2144019 The BCG 
is matched to an NVSS source llCondon et al. I[l998fl . The 
only other cross-matched radio detection is with PMN 
J2034-2143 (iGrifEth et al. ifiggil L Simple interpolation be¬ 
tween these two detections would give a fiat (a«0.27) index 
indicative of a core-dominated source, how ever the source 
does not appear in the AT20g catalogue llMurphv et al. I 
I 2 OIOII as would be expected were this index to be persistent 
although the source could have a GPS-like spectrum. 
However, there is another reasonably bright NVSS source 
within the Parkes resolution limit and hence it is highly 
likely that these two sources are confused in the 5 GHz 
map. There is too much doubt therefore to unambiguously 
claim this to be a core dominated system but likewise not 
enough data to disprove this, hence only quite high upper 
limits can be claimed on each component with any degree 
of certainty. 


A2389 2MASX J21541313-0359527. The BCG is matched 


to a steep s pectrum radio source that is unresolved at NVSS 
resolution (ICondon et al. iri998ll . Pit the SED for a measure 
of the non-core and then extrapolate from the C-band 


detec tion (highest frequency detected at, IGriffith et al. I 
I 1995 II for an upper limit on the core. 

RXJ1254.7-1526 2MASX J12544491-1526228. The BCG 


is matched to a steep spectrum, head-tail radio source. 
The steep index of the archival SED pers ists down to 
low frequency (e.g. 74 MHz with VLSS, ICohen et al. I 
I 2 OO 7 II. The source is undetected in the PMN su rveys 
I Griffith fc Wri ght 199^ Griffith et al. 11 19941 . Il995ll and 
AT20g (iMurphy et al. II 2 OIOI) ' so ht the SED for a measure 
of the non-core and then extrapolate for an upper limit on 
the core. 


A907 2MASX J09582201-1103500. The BCG is optically 
matched to a steep spectrum radio source. The archival 
SED remains steep to low frequency and the source is 
undertected i n AT20g ||Mur]>hY^ ef_gin I 2 OIC 1 I I and C-band 
surveys (e.g. IGriffith fc Wright I iggsl i showing that the 
spectrum does not flatten to higher frequency. Fit the SED 
for a measure of the non-core and then extrapolate for an 
upper limit on the core. 


RBS1712 2MASX J21020985-2432011. This is a moderate 
redshift (z~0.2) cluster whose BCG is matched to a flat 
spectrum radio source (a«0.34), that appears to be core 
dominated. Fit the archival SED for an estimate of the core 
component. The best limit on the non-core contribution is 
obtai ned by extrapolating from the NVSS (ICondon et al. I 
Il998ll detection. 

RXJ1655.9-0113 2MASX J16555506-0112315. The BCG 


is radio-loud and ma tched to an unresolved NVSS source 
llCondon et al. I Il998fl . There appear to be no archival 
observations of this source, however it does appear within 
the (flux corrected) primary beam of C-band (VLA-C array 
and VLA-B array) observations of another nearby source 
that are in the NRAO Image Archive. From the higher 
resolution VLA-B array image it is apparent that the source 
has a resolved miniature FRI morphology and hence its 
SED can be expected to be lobe dominated. Fit the archival 
SED for a measure of the non-core and then extrapolate 
from the resolved core component for an estimate of the 
core component. 

RXJ1139.4-3327 6dF J1139235-332648. The BCG ap¬ 
pears to be associated with an unresolved steep spectrum 
source. Note however that the centroid of the radio source 
is slightly off the optical position and hence could perhaps 
be a background source. Eit the SED for a measurement 
of the non-core c omponent and then extrapolate from the 
NVSS detection llCondon et al. I Il998fl for the best upper 
limit on the core. 

A2384B ESO 600- G 014. The BCG is associated with 
an NVSS radio source llCondon et al. I Il998h although 
there are no other radio-observations attributed to it in 
NED. PKS 2149-20 is nearby (~16’) and bright (~1.7Jy 
at 1.4 GHz in NVSS). This source is well sampled in the 
VLA-archive, however ESO 600- G 014 lies just outside the 
C-band VLA-D primary beam and so unfortunately these 
observations cannot be used to constrain the BCG further. 
Upper limits from non-detections in the major surveys do 
not restricit the source to be unambiguously steep or flat 
and so the conservative approach is to extrapolate using 
the relevant indices for upper limits on both the core and 
non-core components. 

A3694 2MASX J20344138-3403569. The BCG is matched 
to a radio source that appears in both the NVSS 
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dCondon et al. I Il998h and SUMSS jMauch et al. I l2003l ~l 
catalogues. There are no other radio detections but the 
interpolation between these points is steep enough to 
claim that the source is non-core dominated so take a 
measurement of this and then extrapolate for an upper 
limit on the core. 

A295 UGC 01525. The BCG is matched to a radio 
source, although this is detected o nly at 1.4 GHz in NVSS 
llCondon et al. Ifr998l ~l and FIRST ll White et al. Ill99'7ll . The 
source is unresolved in NVSS but appears to have miniature 
FRII-like morphology in FIRST. Extrapolate from the 
NVSS detection for an estimate of the non-core component 
and then extrapolate from a core-only flux obtained from 
the FIRST image for an estimate of the core component at 
10 GHz.. 

A1391 LCRS B114712.7-120204. There appears to be a 
distinct NVSS source ilCondon et al. IflOOSl ') aligned with the 
BCG. However, this could potentially be associated with the 
nearby bright source PMN J1149-1218, particularly if PMN 
J1149-1218 is a head-tail (or heavily antisymmetric FRH), 
which would require higher resolution data to determine. 
If the BCG is radio-loud in its own right then this is not 
matched to anything other NVSS so the best approach is to 
extrapolate from the ambiguous NVSS detection to obtains 
upper limits on both the core and non-core components, 
using appropriate indices. 

A3934 2MASX J22533252-3343057. The BCG is associated 
with a steep spectrum radio source. Fit the SED for a 
measure of the non-core component and then extrapolate 
for an upper limit on the core. 

A2401 2MASX J21582246-2006 145. The BCG is m atched 
to an unresolved NVSS source dCondon et al. I[l998l l how¬ 
ever no further radio detections are available. The nature 
of this radio emission is therefore ambiguos so extrapolate 
from the NVSS flux for limits on both components. 

A3570 eso-lv 3250191 This system has two bright ellip¬ 
ticals, this galaxy appears to be dominant. The sourc e 
is marginally resolved in NVSS (ICondon et al. I Il998ll . 
The archival SED has a steep spectrum although it is 
not sampled above L-band. In the NRAO Image Archive 
there is a map at L-band using the VLA-B array of a 
nearby source that has eso-lv 3250191 within the field and 
shows it to be marginally resolved. This therefore all points 
towards the SED being non-core dominated. Fit the steep 
spectrum for a measure of the non-core component and 
then extrapolate from the resolved core peak at L-band for 
an estimate of the core component. 

A1300 2MASX J11315413-1955391. This is a moderately 
high redshift cluster (z~0.3) with multiple radio-loud con- 
stituents. The BCG is matched to NVSS (ICondon et al. I 
Il998l l and VLSS dCohen et al. I l2007l l but there are no 
other radio detections. INterpolating between these gives 
a steep index so use this to obtain a measurement of 
the non-core component (however note that the source is 
potentially partially confused in VLSS and so this index 
could be unrepresentatively steep). There are no high radio 
frequency or high resolution observations available, hence 
extrapolate from the NVSS detection for an upper limit on 
the core component. 

A3814 2MASX J21490737-3042043. The BCG is matched 
to a radio source that appears only in the NVSS 
dCondon et al. I Il998l l and SUMSS dMauch et al. I l2003l l 


catalogues. Interpolating between these show the source 
to be steep index and hence most likely dominated by its 
non-core emission. Obtain a measure for this component 
and then extrapolate for an upper limit on the core. 

A4038 IC 5358. This cluster appears to contain two large 
ellipticals, of which this one appears to be dominant. 
Matc hed to a radio detection in NVSS dCondon et al. I 
Il998tl but not otherwise detected in the radio. The source 
is resolved, thus showing it to not be a core-only system. 
Extrapolate from the integrated flux for an estimate of the 
non-core component. The resolution of NVSS is insufficient 
to isolate the core, so extrapolate from the peak flux for an 
upper limit on the core component. 

RXJ1459.0-0843 2MASX J14590518-0842367. Optical 
overlay of the NVSS region shows that the BCG is asso¬ 
ciated with a radio source (although note that this is not 
associated in NED). There are no other radio detections 
available and survey limits do not restrict the nature of 
the emission so can only extrapolate with representative 
indices to get upper limit on both the core and non-core 
components. 

S721 ESO 382- G 007. The BCG is associated with a steep 
spectrum radio source. Fit the SED to get a measure of 
the non-core component and then extrapolate to place an 
upper limit on the core. 

RXJ1256.9-3119 ESO 443- G 014. The BCG is associated 
with a steep spectrum radio source. Fit the SED for a 
measurement of the non-core and then extrapolate from 
the NVSS dete ction (the highest fre quency that the source 
is detected at. ICondon et anil998l ) for an upper limit on 
teh core. 

A2420 2MASX J221 01878-1210141 Opti cally matched 
to an NVSS source llCondon et al. I 1 19981 ') although no 
other radio detections are available an so the nature of the 
emission is inconclusive. Extrapolate with representative 
indices to put upper limits on both the core and non-core 
components. 

RXJ1252.5-3116 2MASX J12523429-3116186. The BCG 
is associated with a very steep spectrum unresolved (NVSS 
resolution) radio source. Fit the archival SED for a measure¬ 
ment of the non-core component. There are no detections 
above L-band and the higher frequency survey limits are 
not rest rictively deep. Extr apolate from the L-band flux 
INVSS. ICondon et al. |[l998ll to get an upper limit on the 
core component. 

A3497 2MASX J12000606-3123162. The BCG is associated 
with a steep spectrum radio source Fit the SED to get a 
measure of the non-core and then extrapolate to put an 
upper limit on any active core component. 

A3364 2MASX J05473773-3152237. The BCG appears 
to be associated with a steep spectrum radio source. Fit 
the archival SED for an estimate of the non-core com¬ 
ponent and then extrapolate for an upper limit on any 
core component. Note that the match for this source is 
tentative and may represent a projection related mis-match. 


DO. 16 REFLEX(SUMSS) - LEs 

A3526 NGC4696. The BCG is associated with the pow¬ 
erful, extended radio source PKS1246-410. The archival 
SED is steep spectrum and dominated by the extended 
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emission, hence fit this to obtain a me asure of the non-core 
component. The source was studied bv lTavlor et al. I (l2006l l 
who used a combination of the VLA-A array and the VLBA 
to uncover its core properties, hence can fit a separate 
SED to obtain a measure of the core component only. 
This cluster is also commonly referred to as the Centaurus 
cluster. 

RXJ1840.6-7709 ESO 045- G Oil. The BCG is matched 
to a powerful, relatively flat spectrum radi o source. The 
source is unresolved at 843 MHz in SUMSS (iMauch et al. I 
l2003h and tagged as a point so urce in the 8.4 GHz ATCA 
imaging of the CRATES survey (iHealev et al. ll^OOifl . There 
is however a large flux decrement between this and a lower 
resolution single dish observation llWright. Otrupcek Ill990l ) 
although the source is unresolved at 20 GHz in AT20g 
llMurphv et al. II 2 OI 0 II . The SED is relatively flat a«0.58) 
although the source does not appear to be only a core. 
Interpolate between the unresolved X-band flux and the 
AT20g detection for an estimate of the core component 
and then fit the integrated spectrum, accounting for the 
expected core contribution for a measure of the non-core. 
A3363 2MASX J05451060-4756596/PKS 0543-479. Note 
that this galaxy lies at z«0.12 (VLT redshift. Edge et al. in 
prep.) whereas NED has it at z~0.2768. The BCG appears 
to be associated with a strong head-tail radio source. 
However, note that in an optical overlay o f the SUMSS 
imaging of this region (iMauch et al. I l2003li the centroid 
is not exactly aligned and this source may therefore be 
mis-matched. The index i s ambiguous (q;~ 0. 6 9), h owever 
using a MOST observation I Jones fc McAdam I (Il992l l claim 
the source to be marginally resolved at 408 MHz and hence 
the flux can be attributed to non-core emission. Eit the 
SED for a measure of the non-core. There is no isolated 
measure of the core available hence extrapolate for an 
upper limit on the core component. 

A3396 2MASX J06284979-4143373. The BCG is matched 
to a steep spectrum radio source. Fit the SED for a measure 
of the non-core and then extrapolate to put an upper limit 
on the core. 

RXJ2151.3-5521 PKS 2148-555. The BCG is associated 
with a flat spectrum radio-source (see e.g., iHealev et al. I 
[20o 3). The archival SED is somewhat confusing however 
an overlay of the SUMSS image shows that the reported 
SUMSS flux for this source is actually the flat-spectrum 
core of an FRH and t hat confusion with the lob es accounts 
for the confused SED. Ijones fc McAdam ](H) show it to 
be a double in MOST imaging at 408 MHz. Fit the inte¬ 
grated SED (ensuring inclusion of all source components) 
for a measurement of the non-c ore component. Obse rved in 
AT20g at multiple frequencies (iMurphv et al. |[201Cll l. hence 
can fit a separate core-only SED to get a measure of the 
active core component. This cluster is also known as A3816. 
RXJ2124.3-7446 2MASX J21240939-7445538. The BGG 
is m atched to a reason ably bright SUMSS source (~75 
mjy, IMauch et al. l[^03h although there are no other radio 
detections. Survey limits do not restrict the nature of 
the emission and hence this is ambiguous so extrapolate 
with representative indices for limits on both the core and 
non-core components. 

A2871 SARS 016.37936-36.99021. The BGG is matched 
to a steep spectrum radio sou rce that appears sl ightly 
extended in the SUMSS map (IMauch et al. I l2003l b Fit 


the for a measure of the non-core component and then 
extrapolate for an upper limit on the core. 


RXJ1317.1-3821 2MASX J13171224-3821544. This is 
a moderate redshift cluster (z~0.26) with a fairly weak 
BGG. Nonetheless, this so urce is matched to SUMSS 
llMauch et al. I [200^, NVSS (iGondon ef anil998l ~l and an 
ATGA observation (iFeain et al. I 2009ll and fitting to these 
gives a flat spectrum and hence implies that the source is 
core dominated. Fit the flat component for a core estimate 
and then extrapolate for an upper limit on the non-core. 
Note that morphologically, in SUMSS this source appears 
to look a bit like an FRH although considering the optical 
overlay the most likely explanation appears to be that this 
is chance alignment with two background sources. 


S540 ESO 306- G 017. The BCG is matched to a SUMSS 
source dMauch et al. I l2003l f although there are no other 
radio detections and hence the nature of the emission is 
ambiguous. Extrapolate using appropriate indices to put 
limits on both the core and non-core components. 

S301 IC 1860. The BCG is associated with a steep spec¬ 
trum radio source. Fit the archival SED for a measure of 
the non-core component and then extrapolate to put an 
upper limit on the core. 


RXJ0303.7-7752 2XMM J030345.6-775243. The BCG ap¬ 
pears to be associated with a SUMSS source (IMauch et al. I 
l2003lf although no other radio detections are available. 
There are a number of other radio sources nearby. Extrap¬ 
olate using appropriate indices to put upper limits on both 
the core and non-core components. 


DO. 17 REFLEX(SUMSS) - NLEs 

S41 ESO 350- G 015. The BCG is not associated with the 
strong radio source PKS 0023-33 in NED, but overlay of the 
radio map onto the optical shows them to be associated. 
This is a powerful, extended steep spectrum source where 
the archival SED potentially slighly flattens to higher 
radio frequencies. Fit the SED for an estimate of the 
non-core component. The source is not detetced in AT20g 
(|Murphv et al. Iboiol i showing that the spectrum does not 
flatten out, hence extrapolate from the non-detection to 
put an upper limit on the core. 

A3330 FAIRALL 0790. The BCG is matched to a slightl y 
one-sided radio source in SUMSS (IMauch et al. I l2003l f . 
The spectral index of the archival SED is on the cusp of 
being considered steep, which coupled with the observed 
extent suggests that this source is most likely dominated 
by its non-core emission. Fit the SED for an estimate 
of this compo nent and then extrap olate from the AT20g 
non-detection (iMurphv et al. Il2010l i to put an upper limit 
on the core. 

A3911 AM 2243-525. This cluster appears to contain a 
merg ing BCG-pair. There is a SUMSS source (IMauch et al. I 
I 2 OO 3 II matched to this that appears slightly elongated. Note 
that the centroid of the radio source actually lies between 
the two optical centres. It could be that this is a double 
AGN with two radio-loud cores. The archival SED is steep 
spectrum, which can be fitted to obtain an estimate of the 
non-core component. Extrapolate for an upper limit on the 
core component. 

S861 2MASX J20184779-5242334. The BCG is associated 
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with an amorphous radio source in SUMSS (iMauch et al. I 
l2003l i . The SED a ppears to be steep (assoc iating it with 
a PMN detection, iGriffith fc Wrighti Il993l i which along 
with the resolved nature of this source shows it to be 
non-core dominated, hence fit for this then extrapolate 
from the C-band detection to put an upper limit on the 
core component. 

A3360 2MASX J05401053-4323182. The BCG is associated 
with a CSS radio source. Fit the SED to obtain an estimate 
of the non-core component and then extrapolate from the 
AT20g non-detection to put an upper limit on the core 
component. 

A3728 2MASX J21050350-8243367. This cluster appears 
to be a double BCG system, this one of which is matched to 
a steep spectrum radio source. Fit the SED for an estimate 
of the non-core co mponent and then e xtrapolate from the 
C-band detection (IWright et al. I Il994ll to place an upper 
limit on the core component. The partner BCG ([GSB2009] 
J210456.52-824351.6 , z~0.0974) is undetected in SUMSS 
dMauch et al. Ilioosl 'l. 

RXJ2143.9-5637 2MASX J21435923-5637206. The BCG 


is matched to a steep spectrum radio source. This source 
is classifie d as a point source at 843 MHz in the SUMSS 
catalogue (iMauch et al. Il2 003ll but is extended at 408 MHz 
with the MOST Jones &: McAdamI ill992l ~l. Interpolating 
between these would then suggest that the SED must 
flatten t owards the higher fr equency detection at C-band 


_ iigm _ 

(5 GHz, IWright et al. I Il994l l. However, visual inspection 
of the SUMSS imaging overlaid onto the optical image 
shows the source to actually be extended and that the lobes 
are classified as distinct source in the SUMSS catalogue. 
Including these with the central component gives an 
integrated flux that is consistent with a single steep index 
source and consistent morphologies at different frequencies. 
Fit the SED for a measure of the non-core component and 
then extrapolate from the C-band flux to put an upper 
limit on the core. This source is also known as APMCC699. 
S547 ESO 253- G 027. The BCG is matched to a SUMSS 


radio source llMauch et al. I l2003l l. Note that there is a 
small offset in the centroid between the unresolved radio 
source and the optical position. However, this is within 
one resolution element and there appear to be no other 
potential optical counterparts seen and hence we leave 
this as a match. The source is undetected elsewhere in 
the radio, howe ver a non-detection with Parkes (PMN 
Southern region, I Wright et al. 1 0*9941 1 restricts the spectral 
index to be steeper than asteep>0.7 and hence we classify 
the source as most likely non-core dominated. Extrapolate 
from the SUMSS detection for an estimate of the non-core 
component and then extrapolate from the non-detection to 
put an upper limit on the core. 


A4023 2MASX J23401245-8511328. The BCG is matched 
to a one-sided ext ended radio source at 843 MHz in the 
SUMSS catalogue llMauch et al. I[2b03f l. The extent coupled 
to the source not b eing detected in the PMN catalogue 
dWright et al. Ifl994l l show the source to be steep spectrum 
and most likely non-core dominated. Extrapolate from 
the SUMSS detection for an estimate of the non-core 
component and then extrapolate from the non-detection to 
place an upper limit on the core. 

RXJ2018.4-4102 IC4991. The BGG is associated with 
an elongated radio source in SUMSS llMauch et al. I 


I 2 OO 3 II . The source was observed by ISlee I lll994h with the 
Parkes-Tidbinbilla-Interferometer (PTI). They found no 
parsec-scale core and gave an upper limit of <4 mjy on 
the milli-arcsecond scale structure at 2.3 GHz, with a lower 
resolution integrated flux for the system of 20 mJy at 
5 GHz. Interpolate between this 5 GHz flux and the SUMSS 
detection for an estimate of the non-core component and 
then extrapolate from the PTI non-detection to place an 
upper limit on the core component at 10 GHz. 

S927 FAIRALL 0095. The optical BCG is mathed to a 
radio-source in the SUMSS catalogue llMauch et al. Ili^OOSl l. 
However, there are no other radio detections available and 
survey limits at other radio frequencies do not limit the 
index to be unambiguously core or non-core dominated. 
Extrapolate therefore with relevant indices to put limits on 
both the core and non-core components. 

S592 2MASX J06384515-5358225. T he BCG appears as - 
sociated with a SUMSS radio source llMauch et al. |[2003l l. 
No other radio detections are available and survey limits 
do not clearly restrict the source to be sufficiently steep or 
flat spectrum to unambiguously attribute the emission with 
a core or non-core origin. Therefore, extrapolate from the 
SUMSS detection with appropriate indices to place a limit 
on both the core and the non-core components. 

RXJ0658.5-5556 2MASX J06583806-5557256. The BCG 
is matched to the SUMSS radio source SUMSS J065837- 
555718 (?) although no other radio detections are available 
to restrict the nature of the emission. Extrapolate with 
appropriate indices to put upper limits on both the core 
and non-core components. This source is also known as 
IES0657 or perhaps more popularly, the ‘bullet cluster’. 
RXJ0738.1-7506 2MASX J07380644-7506269. The BCG 
is mat ched to a potentia lly marginally resolved SUMSS 
source llMauch et al. Il2003h . Note that the radio centroid is 
slightly off from the optical centroid but visual inspection of 
the overlaid images suggests that the sources are associated. 
There are however no other radio detections and the source 
is not unambiguously resolved. Extrapolate therefore with 
appropriate indices to put limits on both the core and 
non-core components. 

RXJ2031.8-4037 SUMSS J203153-403728. This is a 
reasonably high redshift clust er (z~0.34) whose BCG is 
matched to a SUMSS source llMauch et al. l[2003h . There 
are no other radio observations available that allow the 
nature of this emission (core or non-core) to be unambigu¬ 
ously defined so extrapolate with appropriate indices to put 
limits on both the core and non-core components. 

A3718 APMBGC 187-1-014-1-002. This system appears to 
contain a central galaxy pair. The redshift of this compo¬ 
nent (z~0.13) places it within the cluster. The southern 
counterpart galaxy has a higher redshift given to it in NED 
(z~0.17) and so it is possible that the pair is only associated 
in projection. The named gala xy appears to be as sociated 
with a radio source in SUMSS llMauch et al. |[2003l l. There 
are no other radio detections and survey limits do not allow 
the nature of the emission (core or non-core) to be clearly 
defined hence extrapolate with appropriate indices to put 
upper limits on both the core and non-core components. 
Note that if the galaxies are physically associated then the 
companion, 2MASX J20555594-5455493, would appear to 
be dominant and is radio undetected. 

S405 FAIRALL 1274. The BCG is matched to an unre- 
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solved SUMSS source dMauch et al. II^OOSl ) but has no other 
radio detections available. Furthermore, survey limits do 
not allow the nature of this emission to be unambiguosly 
attributed to either the core or non-core and so extrapolate 
with appropriate indices to put upper limits on both the 
core and non-core components. 

RXJ2224.4-5515 2MASX J22241856-55145 13. The BCG 
is ma tched to an unresolved SUMSS source dMauch et al. I 
l2003f l. There are no other radio detections and survey limits 
to not restrict the index to be unambigously steep or flat. 
Extrapolate with appropriate indices to place upper limits 
on both the core and non-core components. This source is 
also known as APMCC772. 

RXJ0217.2-5244 APMUKS(BJ) B021530.61-525927.7. 
This is a reasonably high redshift cluster (z~0.34) whose 
BCG position appears tentatively matched to a SUMSS 
radio source dMauch et al. I 120031 '). The match is within 
the resolution of SUMSS but the centroid position is more 
than the catalogue’s given positional accuracy from the 
optical position. The source could be extended just below 
the resolution limit but no higher resolution radio data are 
available to confirm or deny this. We leave this source as an 
associated match but conservatively extrapolate to place 
only limits on both the core and non-core components. 
RXJ0322.2-5310 IC 1917. There is a faint radio source 
centred on the BCG as seen by overla ying the SUMSS ma p 
onto an optical image of the region dMauch et al. |[2003li . 
There are no other radio detections and so the nature of this 
emission cannot be unambiguously attributed to either a 
core or a non-core. Extrapolate therefore, with appropriate 
indices, to place upper limits on both the core and non-core 
components. The source is also known as APMCC391. 
A3736 2MASX J21032863-4320360. The BCG is inatche d 
to an unresolved SUMSS radio source dMauch et al. ll^OOSh . 
There are no other radio detections and so the nature or 
the emission (core or non-core) cannot be clearly identified. 
Extrapolate using appropriate indices to place upper limits 
on both the core and non-core components. 

S849 2MASX J200906 39-5422478. The BC G is matched to 
a SUMSS radio source dMauch et al. l[2003l '). No other radio 
detecions are available to unambiguosly associate this to 
either core or non-core emission so the best approach is to 
extrapolate with appropriate indices to put upper limit on 
both the core and non-core components. 

RXJ2254.0-6315 2MASX J2254 0401-6314509 The BCG 
is matched to a SUMSS source dMauch et al. I l2003l i but 
there are no other radio detections and available survey 
limits do not restrict the source to have an unambiguously 
steep or flat spectral index. The exact nature of the emission 
cannot therefore be classifed and so we extrapolate with 
the representative indices to place upper limits on both the 
core and non-core components. The source is also known as 
AM2250. 

A3158 ESO 156- G 008 NEDOl. This gal a.xy is a large 
ellipt ical that is matched to a SUMSS source dMauch et al. I 
l2003lf . No other radio observation are available to restrict 
the nature of the emission and so extrapolate with rep¬ 
resentative indices to put upper limits on both the core 
and non-core components. Note that there is another 
large elliptical, ESO 156- G 008 NED02, whose redshift 
(z~0.0581) places it within the cluster. This galaxy appears 
equally dominant although is radio undetected and so 


this cluster may contain twin BCGs, only of of which is 
currently radio-loud. 

RXJ2023.4-5535 2MASX J20232088-5535495. The BGG 
is matched with the radio source SUMSS J202319-553545 
dMauch et al. Iliooslf . No other radio detections are available 
and survey limits do not restrict the spectral index to be 
unambiguosly steep or flat. Therefore, extrapolate with 
appropriate indices to put upper limits on both the core 
and non-core components. 


APPENDIX E: SED DECOMPOSITIONS - 
MAIN SAMPLE-h EXTENSION 
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Table El: Decompositions for the sources in the Main Sample+. Param¬ 
eters as for Table EH 


Cluster 

Non-core (at 1 GHz) 
(mJy) 

Core (at 10 GHz) 
(mJy) 

Steep Index 

Flat Index 

Flat normalisation 

Redshift 

Lines? 

BCS 

Core and Non-core 

Values 







Hercules-A 

62484 ± 4802 

4.9 ± 1.1 

1.01 ± 0.06 

0.2 ± 0.2 

7.8 ± 3.7 

0.155 

V 

A2052 

7124 ± 107 

302.6 ± 79.3 

1.09 ± 0.24 

0.14 ± 0.03 

420.4 ± 104.3 

0.0355 

V 

A2199 

4966 ± 14 

20.3 ± 0.5 

1.26 ± 0.12 

-0.07 ± 0.04 

17.3 ± 1.7 

0.031 

V 

A1795 

1295 ± 20 

26.6 ± 8.5 

0.94 ± 0.03 

0.51 ± 0.08 

86.1 ± 17.4 

0.0632 

V 

A1367 

6860 ± 17 

111.0 ± 49.0 

0.72 ± 0.01 

0.35 ± 0.19 

250.1 ± 111.4 

0.0217 

V 

A2029 

757.1 ± 6.7 

2.7 ± 0.1 

1.23 ± 0.04 

0.2 ± 0.2 

4.3 ± 2.5 

0.0780 

X 

A1656 

235.9 ± 27.3 

7.7 ± 4.7 

0.72 ± 0.05 

0.46 ± 0.23 

7.7 ± 4.7 

0.0240 

X 

Non-core Values with Core Upper Limits 






RXJ0338.7-f0958 

62.5 ± 0.8 

<3.3 

1.48 ± 0.01 

0.2 

5.2 

0.0338 

V 

A2312 

125.7 ± 3.4 

<17.0 

1.39 ± 0.08 

0.2 

26.9 

0.0945 

X 

A1314 

43.8 ± 8.7 

<2.4 

0.83 ± 0.12 

0.2 

3.8 

0.0336 

X 

A2147 

20.1 ± 6.2 

<2.1 

0.67 ± 0.07 

0.2 

3.3 

0.0355 

X 

A2065 

19.0 ± 1.4 

<1.1 

1.0 ± 0.2 

0.2 

1.7 

0.0749 

X 

eBCS 









Core and Non-core 

Values 







A923 

112.0 ± 5.3 

0.5 ± 0.4 

0.86 ± 0.02 

0.00 ± 0.20 

0.5 ± 0.3 

0.1168 

V 

RXJ1844.1-f4553 

6843.7 ± 14.8 

51.2 ± 3.6 

0.73 ± 0.03 

0.34 ± 0.03 

111.6 ± 7.9 

0.0917 

X 

A1446 

667.1 ± 18.2 

8.9 ± 5.4 

1.14 ± 0.02 

-0.36 ± 0.43 

3.9 ± 2.4 

0.1028 

X 

RXJ2250.0-fll37 

2335.5 ± 89.0 

118.0 ± 56.0 

0.53 ± 0.20 

0.0 ± 0.2 

118 ± 56 

0.0262 

X 

A2149 

99.4 ± 9.7 

7.0 ± 0.9 

0.83 ± 0.05 

0.2 ± 0.2 

11.0 ± 4.5 

0.0655 

X 

A2152 

86.4 ± 3.5 

3.3 ± 0.5 

1.39 ± 0.21 

0.2 ± 0.2 

5.2 ± 1.9 

0.0441 

X 

RXJ0004.9-fll42 

46.1 ± 11.5 

16.6 ± 3.4 

1.08 ± 0.09 

0.36 ± 0.14 

37.7 ± 7.6 

0.0761 

v/ 

Non-core Values with Core Upper 

Limits 






A2396 

729.6 ± 9.3 

<41.8 

1.08 ± 0.06 

0.2 

66.2 

0.1924 

V 

A2036 

482.0 ± 8.7 

<11.0 

1.01 ± 0.06 

0.2 

17.4 

0.1159 

V 

A580 

53.2 ± 3.3 

<1.3 

1.24 ± 0.31 

0.2 

2.1 

0.1113 

V 

Z1883 

36.8 ± 7.9 

<3.3 

1.52 ± 0.45 

0.2 

5.2 

0.198 

V 

Z1370 

61.5 ± 4.5 

<0.3 

2.24 ± 0.05 

0.2 

0.5 

0.216 

V 

Z3959 

25.4 ± 6.2 

<3.8 

1.33 ± 0.09 

0.2 

6.0 

0.3521 

V 

A853 

129.2 ± 9.4 

<12.1 

1.0 ± 0.2 

0.2 

25.4 

0.1664 

V 

A278 

498.4 ± 9.8 

<7.6 

0.85 ± 0.09 

0.2 

12.0 

0.0891 

X 

A2625 

146.6 ± 6.8 

<40.7 

0.85 ± 0.02 

0.2 

64.5 

0.1005 

X 

A2445 

113.6 ± 66.7 

<36.3 

0.71 ± 0.02 

0.2 

57.6 

0.1700 

X 

RXJ0027.6-f2616 

88.0 ± 2.5 

<15.5 

0.71 ± 0.01 

0.2 

24.6 

0.3668 

X 

RXJ1652.6-f4011 

73.6 ± 6.0 

<2.9 

0.63 ± 0.04 

0.2 

4.6 

0.1475 

X 

A1291 

56.5 ± 5.7 

<2.5 

1.12 ± 0.04 

0.2 

4.0 

0.0500 

X 

RXJ1852.1-f5711 

91.3 ± 3.1 

<0.7 

1.01 ± 0.02 

0.2 

1.1 

0.1068 

X 

A1986 

58.1 ± 1.5 

<15.5 

0.97 ± 0.01 

0.2 

24.6 

0.1108 

X 

A2315 

22.8 ± 5.0 

<11.1 

0.97 ± 0.10 

0.2 

17.6 

0.0931 

X 

REFLEX - NVSS 
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Table El - Continued 


Cluster 

Non-core (at 1 GHz) Core (at 10 GHz) 
(mJy) (mJy) 

Steep Index 

Flat Index 

Flat normalisation 

Redshift 

Lines? 

Core and Non-core 

Values 







Hydra A 

59472.6 ± 55.6 

242.8 ± 8.6 

0.92 ± 0.01 

0.35 ± 0.01 

541.0 ± 19.2 

0.0549 

V 

A2597 

2648.0 ± 127.0 

30.5 ± 5.0 

1.12 ± 0.11 

0.2 ± 0.2 

48.3 ± 28.3 

0.0830 

V 

RXJ0132.6-0804 

136.0 ± 14.1 

77.7 ± 3.6 

1.0 ± 0.2 

0.45 ± 0.03 

217.8 ± 10.1 

0.1489 

V 

A2415 

239.4 ± 9.8 

107.2 ± 18.6 

1.15 ± 0.02 

0.54 ± 0.09 

373.8 ± 64.8 

0.0573 

V 

RXJ1347.5-1144 

24.4 ± 16.1 

17.8 ± 3.0 

1.08 ± 0.30 

0.33 ± 0.08 

38.3 ± 6.4 

0.4500 

V 

RXJ1050.4-1250 

46.2 ± 3.1 

1.6 ± 0.6 

1.0 ± 0.2 

0.42 ± 0.19 

2.5 ± 0.9 

0.0154 

A 

RXJ1501.1+0141 

18.9 ± 2.6 

2.2 ± 1.5 

1.0 ± 0.2 

0.15 ± 0.37 

3.2 ± 2.1 

0.0066 

V 

A3695 

2039.9 ± 14.8 

39.0 ± 3.4 

0.83 ± 0.04 

0.71 ± 0.03 

200.0 ± 17.4 

0.0888 

X 

A3560 

1620.7 ± 16.0 

5.7 ± 1.3 

0.85 ± 0.07 

-0.48 ± 0.12 

1.9 ± 0.4 

0.0480 

X 

A3528S 

1485.1 ± 15.2 

2.3 ± 0.1 

1.18 ± 0.04 

0.2 ± 0.2 

3.6 ± 1.8 

0.0574 

X 

A3165 

1089.5 ± 12.1 

26.5 ± 0.9 

0.84 ± 0.01 

0.2 ± 0.2 

42.0 ± 24.6 

0.1423 

V 

A2399 

412.2 ± 15.8 

7.6 ± 1.5 

0.62 ± 0.02 

0.20 ± 0.06 

12.1 ± 2.5 

0.0567 

X 

S753 

444.4 ± 9.5 

13.5 ± 1.2 

0.60 ± 0.02 

0.71 ± 0.14 

68.8 ± 6.1 

0.0138 

X 

RXJ0137.2-0912 

300.1 ± 9.0 

7.9 ± 3.2 

1.78 ± 0.01 

0.2 ± 0.2 

12.5 ± 7.3 

0.0413 

X 

A2355 

260.7 ± 9.3 

2.6 ± 0.3 

0.80 ± 0.15 

0.2 ± 0.2 

4.1 ± 2.4 

0.1244 

X 

RXJ1655.9-0113 

99.9 ± 4.2 

3.0 ± 0.5 

1.38 ± 0.20 

0.2 ± 0.2 

4.8 ± 2.3 

0.0408 

X 

A295 

58.4 ± 3.9 

2.5 ± 1.0 

1.0 ± 0.2 

0.2 ± 0.2 

4.0 ± 1.9 

0.0428 

X 

A3570 

76.9 ± 5.6 

2.2 ± 0.7 

2.48 ± 0.36 

0.2 ± 0.2 

3.5 ± 1.7 

0.0375 

X 

Core Values with Non-core Upper 

Limits 






A1644 

<14.8 

103.2 ± 9.1 

1.0 

0.06 ± 0.05 

119.5 ± 10.5 

0.0475 

V 

RXJ0445.1-1551 

<10.9 

65.0 ± 7.6 

1.0 

0.21 ± 0.08 

104.6 ± 12.2 

0.0360 

A 

RXJ1506.4+0136 

<7.9 

7.1 ± 1.9 

1.0 

0.06 ± 0.12 

8.2 ± 2.2 

0.0057 

A 

RBS1712 

<95.8 

33.4 ± 3.6 

1.0 

0.34 ± 0.09 

73.6 ± 7.9 

0.1899 

X 

Non-core Values with Core Upper 

Limits 






A3532 

1439.2 ± 15.5 

<59.7 

0.89 ± 0.04 

0.2 

94.6 

0.0542 

A 

RXJ1206.2-0848 

268.5 ± 8.9 

<46 

1.23 ± 0.01 

0.2 

72.9 

0.4413 

V 

RXJ0501.6+0110 

162.4 ± 9.6 

<15.5 

0.69 ± 0.03 

0.2 

24.6 

0.1245 

A 

A85 

74.4 ± 6.1 

<2.5 

1.05 ± 0.03 

0.2 

4.0 

0.0557 

V 

A383 

52.5 ± 6.7 

<5.4 

0.74 ± 0.10 

0.2 

6.5 

0.1883 

V 

A2717 

854.2 ± 20.9 

<39.2 

1.74 ± 0.06 

0.2 

62.1 

0.0498 

X 

A3490 

493.4 ± 9.8 

<46 

0.97 ± 0.15 

0.2 

72.9 

0.0682 

X 

A3528N 

490.5 ± 14.7 

<9.2 

0.80 ± 0.01 

0.2 

14.6 

0.0541 

X 

A1791 

401.9 ± 10.2 

<8.8 

1.22 ± 0.01 

0.2 

14.0 

0.1263 

X 

RXJ2043.2-2144 

448.8 ± 13.7 

<46 

1.03 ± 0.03 

0.2 

72.9 

0.2041 

V 

A3376 

381.2 ± 10.0 

<24.8 

1.10 ± 0.11 

0.2 

24.8 

0.0456 

X 

A2984 

289.0 ± 7.2 

<46 

0.72 ± 0.03 

0.2 

72.9 

0.1050 

X 

RXJ1332.9-2519 

277.1 ± 52.5 

<46 

0.72 ± 0.02 

0.2 

72.9 

0.1206 

X 

RXJ0359.1-0320 

270.9 ± 10.0 

<46 

0.92 ± 0.04 

0.2 

72.9 

0.1195 

X 

A3856 

295.9 ± 8.8 

<46 

1.36 ± 0.12 

0.2 

72.9 

0.1423 

X 

A499 

291.0 ± 8.7 

<46 

0.81 ± 0.14 

0.2 

72.9 

0.1550 

X 

RBS0540 

119.9 ± 8.0 

<8.7 

0.71 ± 0.03 

0.2 

13.8 

0.0397 

X 

RXJ1307.6-0650 

176.9 ± 8.2 

<15.9 

0.82 ± 0.02 

0.2 

25.1 

0.0903 

X 

A2331 

169.7 ± 9.5 

<40 

0.70 ± 0.03 

0.2 

63.4 

0.0790 

X 

S617 

148.8 ± 9.2 

<46 

0.72 ± 0.03 

0.2 

72.9 

0.0336 

X 

A3764 

120.4 ± 5.6 

<45.9 

1.09 ± 0.19 

0.2 

72.7 

0.0739 

X 

RXJ0340.1-1835 

114.1 ± 7.3 

<29.3 

0.75 ± 0.07 

0.2 

46.4 

0.0059 

X 

A2389 

126.8 ± 7.2 

<39.8 

0.78 ± 0.06 

0.2 

63.1 

0.1507 

X 

RXJ1254.7-1526 

98.5 ± 2.1 

<46 

0.91 ± 0.01 

0.2 

72.9 

0.1506 

X 

A907 

133.9 ± 8.1 

<46 

0.88 ± 0.03 

0.2 

72.9 

0.1620 


RXJ1139.4-3327 

93.1 ± 3.7 

<38.9 

1.23 ± 0.02 

0.2 

61.7 

0.1095 

X 

A3694 

57.5 ± 4.4 

<27.5 

0.96 ± 0.35 

0.2 

43.6 

0.0927 

X 

A3934 

49.5 ± 4.3 

<23.3 

1.19 ± 0.03 

0.2 

36.9 

0.2240 

X 

A1300 

56.6 ± 7.1 

<21.3 

1.53 ± 0.05 

0.2 

33.8 

0.3077 

X 
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Table El - Continued 


Cluster 

Non-core (at 1 GHz) 
(mJy) 

Core (at 10 GHz) 
(mJy) 

Steep Index 

Flat Index 

Flat normalisation 

Redshift 

Lines? 

A3814 

51.1 ± 4.3 

<21.3 

1.41 ± 0.39 

0.2 

33.8 

0.1205 

X 

A4038 

38.5 ± 3.0 

<18.6 

1.0 ± 0.2 

0.2 

29.5 

0.0288 

X 

S721 

35.0 ± 3.0 

<18.4 

0.74 ± 0.34 

0.2 

29.2 

0.0511 

X 

RXJ1256.9-3119 

35.0 ± 3.0 

<15.6 

1.08 ± 0.35 

0.2 

24.7 

0.0565 

X 

RXJ1252.5-3116 

29.1 ± 2.3 

<12.7 

1.51 ± 0.03 

0.2 

20.1 

0.0542 

X 

A3497 

25.8 ± 3.7 

<10.7 

1.65 ± 0.06 

0.2 

17.0 

0.0683 

X 

A3364 

Upper Limits on 

26.2 ± 2.6 <10.3 

both Core and Non-core 

1.47 ± 0.42 

0.2 

16.3 

0.1483 

X 

A1663 

<52.1 

<15.5 

1.0 

0.2 

24.6 

0.0847 

V 

A3698 

<45.2 

<15.5 

1.0 

0.2 

24.6 

0.0195 

V 

A2402 

<45.5 

<21.4 

1.0 

0.2 

33.8 

0.0806 

V 

A2566 

<38.9 

<17.5 

1.0 

0.2 

27.7 

0.0825 

V 

RXJ2147.0-1019 

<29.1 

<13.1 

1.0 

0.2 

20.7 

0.0793 

V 

S0301 

<27.4 

<12.3 

1.0 

0.2 

19.5 

0.0229 

V 

A281 

<24.4 

<11.0 

1.0 

0.2 

17.4 

0.1276 

V 

A3027 

<129.0 

<46 

1.0 

0.2 

72.9 

0.0760 

X 

RXJ2034.9-2143 

<115.4 

<46 

1.0 

0.2 

72.9 

0.1531 

X 

A2384B 

<78.5 

<36.7 

1.0 

0.2 

58.2 

0.0956 

X 

A1391 

<48.5 

<23.2 

1.0 

0.2 

36.8 

0.1555 

X 

A2401 

<47.6 

<22.9 

1.0 

0.2 

36.4 

0.0578 

X 

RXJ1459.0-0843 

<35.7 

<18.4 

1.0 

0.2 

29.2 

0.1057 

X 

A2420 <27.5 

REFLEX - SUMSS 

<13.3 

1.0 

0.2 

21.1 

0.0830 

X 


Core and Non 

-core Values 







A3526 

5171.1 ± 15.3 

66.9 ± 16.1 

0.83 ± 0.01 

0.50 ± 0.10 

212.7 ± 51.0 

0.0099 

V 

RXJ1931.6-3354 

1357.3 ± 11.9 

18.2 ± 2.6 

0.99 ± 0.04 

0.2 ± 0.2 

28.8 ± 13.8 

0.0979 

V 

RXJ1840.6-7709 

1093.5 ± 11.2 

213.9 ± 48.7 

0.58 ± 0.01 

-0.06 ± 0.09 

186.3 ± 34.9 

0.0182 

V 

RXJ2151.3-5521 

1511.9 ± 20.5 

101.7 ± 7.9 

0.73 ± 0.11 

0.06 ± 0.04 

117.1 ± 9.1 

0.0388 

V 

Core Values with Non-core Upper 

Limits 






RXJ1317.1-3821 

<18.5 

11.0 ± 1.7 

1.0 

0.28 ± 0.53 

20.9 ± 3.2 

0.2567 

V 

Non-core Values with Core Upper 

Limits 






A3363 

770.6 ± 11.3 

<46 

0.69 ± 0.01 

0.2 

72.9 

0.1265 

V 

A3396 

467.3 ± 6.5 

<46 

1.60 ± 0.02 

0.2 

72.9 

0.1784 

V 

A2871 

17.4 ± 2.5 

<6.4 

1.80 ± 0.70 

0.2 

10.2 

0.1218 

V 

S301 

20.2 ± 3.0 

<9.4 

0.89 ± 0.56 

0.2 

14.9 

0.0229 

V 

S41 

1811.4 ± 16.3 

<46 

0.90 ± 0.04 

0.2 

72.9 

0.0498 

X 

A3330 

880.0 ± 12.1 

<46 

0.69 ± 0.01 

0.2 

72.9 

0.0918 

X 

A3911 

337.5 ± 9.4 

<46 

1.08 ± 0.04 

0.2 

72.9 

0.0965 

X 

S861 

273.3 ± 14.2 

<46 

0.69 ± 0.05 

0.2 

72.9 

0.0508 

X 

A3360 

195.4 ± 10.6 

<46 

0.76 ± 0.06 

0.2 

72.9 

0.0853 

X 

A3728 

127.8 ± 6.8 

<22.5 

0.99 ± 0.08 

0.2 

35.7 

0.0977 

X 

RXJ2143.9-5637 

246.8 ± 11.4 

<33.7 

1.18 ± 0.06 

0.2 

53.4 

0.0819 

X 

S547 

120.9 ± 4.3 

<46 

1.0 ± 0.2 

0.2 

72 

0.0515 

X 

A4023 

120.6 ± 4.1 

<46 

1.0 ± 0.2 

0.2 

72.9 

0.1941 

X 

RXJ2018.4-4102 

93.3 ± 5.8 

<3.0 

0.96 ± 0.10 

0.2 

4.8 

0.0188 

X 

Upper Limits 

on both Core and Non-core 






RXJ2124.3-7446 

<63.4 

<45.9 

1.0 

0.2 

72.7 

0.0583 

V 

S540 

<16.9 

<12.3 

1.0 

0.2 

19.5 

0.0358 
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Cluster 

Non-core (at 1 GHz) 
(mJy) 

Core (at 10 GHz) 
(mJy) 

Steep Index 

Flat Index 

Flat normalisation 

Redshift 

Lines? 

RXJ0303.7-7752 

<16.8 

<12.1 

1.0 

0.2 

19.2 

0.2769 

V 

S927 

<56.1 

<40.5 

1.0 

0.2 

64.2 

0.0584 

X 

S592 

<45.7 

<33.0 

1.0 

0.2 

52.4 

0.2236 

X 

RXJ0658.5-5536 

<37.4 

<28.0 

1.0 

0.2 

44.4 

0.2969 

X 

RXJ0738.1-7506 

<37.1 

<27.7 

1.0 

0.2 

43.9 

0.1110 

X 

RXJ2031.8-4037 

<34.3 

<25.7 

1.0 

0.2 

40.7 

0.3396 

X 

A3718 

<26.8 

<20.1 

1.0 

0.2 

31.9 

0.1332 

X 

S405 

<23.2 

<17.4 

1.0 

0.2 

27.6 

0.0616 

X 

RXJ2224.4-5515 

<20.8 

<15.5 

1.0 

0.2 

24.6 

0.0790 

X 

RXJ0217.2-5244 

<19.1 

<14.3 

1.0 

0.2 

22.7 

0.3410 

X 

RXJ0322.2-5310 

<18.9 

<14.1 

1.0 

0.2 

22.3 

0.0775 

X 

A3736 

<17.2 

<12.9 

1.0 

0.2 

20.4 

0.0487 

X 

S849 

<16.5 

<12.3 

1.0 

0.2 

19.5 

0.0531 

X 

RXJ2254.0-6315 

<15.6 

<11.7 

1.0 

0.2 

18.5 

0.2114 

X 

A3158 

<14.1 

<10.5 

1.0 

0.2 

16.6 

0.0577 

X 

RXJ2023.4-5535 

<13.3 

<9.9 

1.0 

0.2 

15.7 

0.2381 

X 
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Table FI: Extra decompositions for the 28 sources which fit the 
initial selection criteria but for various reasons were not in the 


Main Sample but do have observations for [OIII]. NGC1275 included 
twice here to illustrate the huge variation of its core component. 
The sources from the Main Sample+ for which [OIII] flux measure¬ 
ments were available are: A2495 {[OIII] <0.1 erg s~^ 

A2052 {5.9±0.3), A2199 {2.4±0.3), Hercules-A {5.0±0.4), A1795 
{2.0±0.5), RXJ0132.6-0804 {4.2±0.2), A2415 {1.3±0.3), RXJ2043.2- 
2144 {0.4±0.2), RXJ1317.1-3821 {0.25±0.1), A2597 {3.8±0.3), 

RXJ0338.7-b0958 {4.4±1.6), A2566 {0.4±0.2), A3934 {0.3±0.3), 
A3698 {0.42±0.2), RXJ1206.5-f2810 {<0.5), MACS1532.9-b3021 

{1.4±0.1), Z8197 {0.5±0.1), A1835 {1.5±0.1), A795 {0.7±0.2), A1991 
{0.4±0.3), Z2701 {0.1±0.1), Alls {0.2±0.2), Z3916 {0.2±0.1), Z3179 
{0.8±0.3), RXJ0331.1-2100 {0.45±0.1), A3112 {6.7±0.5), AS555 
{4.75±0.1), A1668 {1.7±0.2), A2072 {0.2±0.1), A2580 {0.2±0.1), 
A3378 {0.45±0.2), RXJ2014.9-2430 {4.7±0.2), A2734 {0.34±0.2), 
RXJ1947.2-7623 {0.35±0.2), A3992 {0.05±0.05), AS805 {0.15±0.1), 
A3638 {0.5±0.2), AS384 {0.4±0.2), Z7160 {<0.1), A1930 (<0.5 ), 
RXJ2129.6-b0005 {<0.2), Z1121 {<0.5), A1084 {<0.2), Z808 {<0.2), 
RXJ1720.1-b2638 {0.2±0.1), Z8276 {1.6±0.2), A2204 {3.8±0.2), A478 
{0.4±0.3), RXJ1320.1-b3308 {1.2±0.3), A1664 {1.5±0.2), A2009 
{0.3±0.2), A2390 {1.0±0.2), A2634 {1.9±0.9), RXJ0107.4-b3227 

{2.1±0.5), A262 {2.2±0.4), Z8193 {1.4±0.3), RXJ1750.2-b3505 

{0.7±0.2), RXJ0352.9-bl941 {1.4±0.2), RXJ1715.3-b5725 {1.4±0.3), 
RXJ1733.0-b4345 {0.6±0.2), A291 {0.3±0.1), RXJ0751.3-b5012 

{1.6±0.6), A646 {0.3±0.2), A1204 {0.1±0.1), RXJ1442.2-b2218 

{0.4±0.2), Z235 {0.4±0.2), A2665 {0.1±0.1), 
RXJ0439.0-b0520 {1.3±0.1), A4059 {3.4±0.2), 
A496 {1.65±0.1), RXJ1504.1-0248 {7.0±0.4), 
RXJ1558.4-1410 {5.35±0.4), A1348 {2.15±0.1), All {2.5±0.1), A3581 
{1.1±0.2), RXJ0543.4-4430 {0.3±0.2), RXJ1524.2-3154 {1.5±0.2), 
A3880 {2.0±0.3), RXJ2213.1-2753 {1.15±0.1), A2667 {0.25±0.1), 
A3639 {1.6±0.2), RXJ1304.3-3031 {0.425±0.2), RXJ1315.4-1623 

{0.25±0.1), AS851 {2.2±0.2), A2746 {0.15±0.1), AS701 {0.05±0.03), 
RXJ1539.5-8335 {0.6±0.2), RXJ1931.6-3354 {1.0±0.2) and A3605 
{0.15±0.1). 


{0.7±0.4), A1885 
A1361 {0.9±0.2), 
A3017 {1.95±0.1) 


Cluster 

Non-core (at 1 GHz) 
(mJy) 

Core (at 10 GHz) 
(mJy) 

OIII (xlO"^'’ erg s"" cm"^) 

M87 

263000 ± 50000 

951.1 ± 47.5 

21.0 ± 3.5 

Cygnus-A 

2500000 ± 500000 

856.3 ± 35.3 

100 ± 10 

NGC1275 

4000 ± 400 

16000 ± 1600 

200 ± 20 

NGC1275 

4000 ± 400 

6000 ± 600 

200 ± 20 

3C295 

29957 ± 548 

4.4 ± 0.1 

1.05 ± 0.05 

AS463 

6870.2 ± 864.5 

57.4 ± 1.9 

1.3 ± 0.2 

RXJ0745.0+3312 

289.9 ± 8.0 

<39.0 

1.65 ± 0.1 

RXJlOOO.5+4409 

6.4 ± 1.6 

<2.7 

<0.1 

A2270 

<31.6 

140.2 ± 44.2 

1.06 ± 0.03 

A2292 

<94.1 

34.9 ± 4.1 

0.2 ± 0.2 

RXJ1350.3+0940 

<10.0 

264.6 ± 44.9 

4.5 ± 0.3 

RXJ1938.3-4748 

<8.2 

<6.1 

0.06 ± 0.04 

A3866 

<9.9 

<3.6 

0.05 ± 0.03 

AS1020 

<5.1 

<3.8 

0.04 ± 0.03 

A3574W 

<13.2 

<5.9 

0.08 ± 0.06 

A368 

<7.6 

<3.6 

0.07 ± 0.03 
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